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Manufactured under strict quality controls 

and checked by trained technicians, RMC 
DISCAPS provide the utmost in ceramic capacitor 
performance. Every DISCAP must meet the 
highest standards for power factor, capacity 
leakage resistance, and breakdown to 

assure long service under all 

conditions of operation 


RMC Type B DISCAPS are designed for by-pass or filtering 
applications. They meet or exceed the proposed RETMA 
REC-107-A specifications for type Z5U ceramic capacitors 


Rated at 1000 V.D.C.W., in capacities between .00047 MFD 
and .02 MFD., you will benefit by specifying RMC Type B 
DISCAPS throughout the entire chassis as they cost 7 


wre than ordinary units 


Write today on your company letterhead for complete 
nf nation on th lesign and use of RMC 


omplete line of DISCAPS 


vopiewd | RADIO MATERIALS CORPORATION 
CERAMIC aw | GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ml. 
CAPACITORS ’ af ie] a | Two RMC Plants Devoted Exclusively to Ceramic Capacitors 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 


One of the Publications 
Owned and Published by 
CHILTON ® COMPANY 


Address all mail to 
crests & Séth Sts., Phila. 39, Pa 


SHerwood 8-2000 
BERNARD F. OSBAHR, Editor 
MAURICE CLEMENTS, Publisher 


ORESTES H. CALDWELL 
Editorial Consultant 


CREIGHTON M. MARCOTT 
Associate Edito 
JULES STEINBERG 
Assistant Edito 
BEATRICE V. SPINETTA 
Directory Editor 

DR. A. F. MURRAY 
Contributing Editor 
ROLAND C. DAVIES 
Washington News 
CHARLES F. DREYER 
Art Director 

ELMER DALTON 
Circulation Manage 


BUSINESS STAFF 


Philadelphia Office 
BLAIR McCLENACHAN 
Sales Manager 


New York Office 
JOSEPH DRUCKER 
strict Manager 
CHARLES S. ROEVER 
District Manage 


GERALD B. PELISSIER 
District Manage 


Chicago Office—20!1 N. Wells St 
RAndolph 6-9225 

GEORGE FELT 

District Manager 


Cleveland Office—859? Leader Bidg 
SUperior 1-108! 


SHELBY A. McMILLION 
strict Manage 


Los Angeles Office—3257 W. 6th St 
DUnkirk 7-6149 


CHRIS DUNKLE & ASSOCIATES 


epresentative 


Francisco Office—3077 Turk St 
EXbrook 2-0377 


CHRIS DUNKLE & ASSOCIATES 


Representative 


OFFICERS and DIRECTORS 


JOS. S. HILDRETH Board Chairma 
G. C. BUZBY, President 

Vice Presidents: P. M. Fahrendorf 
Harry V. Duffy. Treasurer, William H 
Vallar: Secretary, John Blair Moffett 
George T. Hook, Maurice E. Cox 
Frank P. Tighe, Leonard V. Rowlands 
Robert E. McKenna, Irving E. Hand 
Everit B. Terhune, Jr., Russell W. Case 
Jr., John C. Hildreth, Jr 


NIBP 


Tele-Tech & ELECTRONIC INDUS 
TRIES, June, 1956, Vol. 15, No. 6 A 
monthly publication of the Chilton 
Co. Executive, Editorial & Advertising 
offices at Chestnut & 5éth Sts., Phila 
Pa. Accepted as controlled ulatio 
publication at Phila, Pa. Additiona 
cceptance at N 

Subscription 

Possessions 

3 yrs. $10.00 

2 yrs. $11.00 

countries | yr. $10 2 yrs 

Copyright 1956 by The Chiltor 

In 
Reproduc io $ r rin ng 
ted except by written author 


TELE-TECH « 


MONTHLY NEWS ROUND-UP 


As We Go to Press... 

Coming Events 

Electronic Industries News Briefs 
New Tech Data for Engineers. 


Washington News Lefter.. 


TOTALS: RETMA Sales Production Figures 


Editorial: Decentralize With New Plants!, We're Moving! 
Reduce Car Accidents Electronically? 


Radarscope: What's Ahead for the Electronic Industries. . 


Protecting and Packaging Electronic Equipment-Part |. . Ww. H. Honnobs 


Design of ASDE Radar Equipment........ J. E. Woodward and D. R 
Measuring Color Television Luminance vs. Chroma Delay.. 4 
Design of Height-Diversity UHF Direction Finders 

J. A. Fa 


Page from an Engineer's Notebook 
Mobile Unit for Color TV Broadcasting 


Tube-Characteristic Changes and Equipment Reliability 


Advisory > 


Single-Gun Color TV System 

Air Cooling a Finned Magnetron 

Calculating the Efficiency of Antenna Arrays 
Transistor Power Gain Meter 

Eddy-Current Bridge for Measuring Skin Losses 
SSB High Power Amplifier Design 

Optical Simulation of Radar 

Cues for Broadcasters 


NEW ELECTRONIC EQUIPMENT 


New Technical Products ........ 118 New Tubes & Semiconductors 


New Avionic Products New Broadcast Equipment 


DEPARTMENTS 


Electronic Vignettes at aisral olan s 44 Tele-Tips 
60 Personals 


Industry News 
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Flectron T 


RADIO NOISE 


| For Quality —" 
Precision Components | | [ay-SNmgacaicaams 


m 2 resistance 
speci y Standard, miniature and sub- 
‘ miniature sizes 
e/ Operating temperatures 
—55° C. to 125° C. 


PULSE FORMING | DELAY LINES 
NETWORKS '  (Lumped-Constant-Fixed) 


Hermetically sealed welded 
cases with solder-seal bushings 


Completely filled with purified 
high-strength dielectric fluid 


Stable performance at high 
temperatures 


Widest range and combination 
of electrical parameters 


ENERGY STORAGE 


Low PACITOR 
INDUCTANCE asi ? 


CAPACITORS Nes ities r Catalog No Capacitance Rated Voltage 


2ES11 120 mfd 2 kv 
3ES11 120 mfd 3kv 
4ES11 30 mfd 4kv 
6ES11 30 mfd 6 kv 
8ES11 30 mfd 8kv 
10ES11 5 mfd 10 kv 
15ES11 5 mfd 1Skv 
20ES11 5 mfd 20 kv 
20ES12 1.25 mfd 20 kv 
30ES11 1.25 mfd 30 kv 
40ES11 1.25 mfd 40 kv 


PRECISION <- MINIATURE 


; e 
] 
(fpeugpey WIRE-BOUND ER 9 OL ata le 
PRECISION RESISTORS S) & 1@ SWITCHES 
ij oresistor | Maximum loads from 0.1 
~ ; to 2.0 watts 
Resistance from 0.1 ohms 
to 10 megohms 
Non-inductive, low-capacitance 
Aco winding 
Tolerances as close as 0.2 % 
Standard, miniature and sub- 
miniature types 


PRECISION 
RESISTOR 


Write TODAY for complete technical data on the The most rigid quality controls, ultra-modern testing facilities, engi- 
é F ee neering and production skill combine to make AXEL the superior source 
entire line of AXEL precision components. for quality, precision components. Send us your specifications, applica- 
tion or performance requirements for the fastest service . . . engineering 

prototypes care our specialty. 


AXEL ELECTRONIC & OWision ot axet sros., inc. 
134-20 Jamaica Ave., Jamaica 18, N.Y. 
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Facts and Figures Round-Up ELECTRONIC 
June, 1956 INDUSTRIES TO TA L S 
C 0 [ | 200 


RADIO & TELEVISION RECEIVER 
PRODUCTION 
1951-1956 


t 


(Thousands) 


26 


RECEIVEF 


+ 


TELEVISION SETS 


Trends in Engineering Education—1946-47 to 1955-56* GOVERNMENT ELECTRONIC 
ering Enrollments and Degrees Compared with Total College Enrollment CONTRACT AWARDS 


This list classifies and gives the value 
of electronic equipment selected 
from contracts awarded by govern- 


Freshman Total Enrollment Bachelors Degrees ment agencies in April 1956. 


Aatismban 
Engineering Engineering Engineering pees tn 
Amplifiers 
Antenna Sy tems 
Academic Total XY of Total of Total i of Batteries 
a vt 2 Bs 
Year No. A Total No. ‘ Total No. " Total Calibrators, Frequen 
Womputers 
Computers. Airborne 
Connectors 
Controls, Antenn 
Contro s Powe r 
Controls, Submarine 
Controls, Torpedo 
onverters. Analo 
Freaue 


ngle 


rators 

erators 
wene rator 
Headset 
ndicators 
nverters 

aspeaker 
Machmeters 


Meters, Frequenc 


Motor-Generators 
Multimeter: 
. . Plotters 
National Radio Week cos Geni 190.424 
As their contribution towards the recognition of May 13-19 a ation Radar 5,545,582 
Radio Week, executives at CBS-Columbia have assembled the following ra¢ Receivers, Radio 4,804,223 
horts” for the edification of the trade. Receivers, Telephone 344,720 
ye a ee eiver-Transmitters 1,213,465 
In 1955 there were 132,400,000 radios in the United States Recorder-Reproducers os 
a a Recorders 36,295 
Rectifiers, Selenium 34.000 
Relays 299,567 
Resistors 230,859 
Sets, Coordinate Data 167,320 
bedroom Sets, Public Address 74,070 
ENE ok Sets, Telephone 6,880,174 
ndustry output of transistors three years ago was 100,000 of the kernel-corn siz units " Sets, Test 269,819 
Solenoids 138.994 
. Senay 65,350 
From 1946-1956, 132,000,000 radio sets were sold. These sales amounted to more than the Switches 1,133,457 
combined fofal of all units sold in the lines of refrigerators, broilers, heaters, air conditioners Synchros 56.925 
toasters, automatic washers and ranges Transmitters, Radio 580.539 
Transmitters, Rate of Flow 1,018,266 
More than 96 of all families are radio families Tubes. Electron 3.820.618 
b Hipsalha Reat Tuners, Radio Receiver 96,673 
There are 2'/> radios in the average home Wire and Cable | 827,529 


During 1955 total factory sale of radio sets increased 42 


33.4 of American homes have a radio in the kitchen. 35.5 of | 
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PICTURES OF 


Airpax has recently expanded its line of choppers and 
introduced a minature circuit breaker, a wide-band 
audio-frequency detector, and a magnetic ampliher. 


Miniature Circuit Breaker 


Types 401 and 410 Circuit Breakers make possible 
a new flexibility in equipment protection. This minia- 
ture breaker illustrated to the left fits in the same space 
on your front panel as a conventional toggle on-off 
switch—yet it protects your equipment as well as con- 
trols the power to it. With an Airpax breaker, the same 
protection heretofore available only at power distribu- 
tion centers and large power supplies is now entirely 
feasible on individual chassis; breakers are available 
rated up to 10 amperes at 120 volts rms. 

The magnetic inverse time delay of the Airpax 
breaker allows normal transients to pass without trip- 
ping the breaker. Trip level is independent of ambient 
temperature. [The single-phase series circuit breaker ts 
wired into an equipment exactly as is a spot on-off 
switch. The toggle is used exactly as an on-off switch 
and in addition it snaps to the off position if the breaker 
trips to show the operatol which chassis is out. Action 
is trip free; the equipment cannot be forced on while 
the fault persists. 

‘Time delay and trip level of each breaker are tested 
before the unit is shipped to assure you of the utmost in 
reliable equipment protection. 


Frequency Detector 


Another new Airpax product is the Magmeter. [his 
wide-band frequency detector is designed to simplity 
your equipment. Type F-948 operates from 0 to 500 
cps; other types are available with ranges from 0-50 to 
0-2000 cps. Wherever frequency 1s to be indicated in- 
stantaneously over a wide band, the Magmeter offers a 
means for improving the performance of yout equip- 
ment. 

The signal whose frequency is to be measured is fed 
through a current limiting resistor to an Airpax Mag- 
meter. [he output from the Magmeter is connected 
through a calibrating rheostat to a d’Arsonval meter. A 
500 microampere movement is used with Type F-948 
Meter deflection is then directly proportional to fre- 
quency over the full frequency range. No regulated refer- 
ence voltages are needed; the Magmeter is relatively 
sensitive to signal waveform and tolerates wide fuctua- 
tions in signal voltage. 

, Once calibrated, a Magmeter retains an accuracy 
of 2 per cent of full scale despite changes in service con 
eh oe Operated within its ratings, it has a life of many 
years without being recalibrated. 

Each Magmeter is standardized before leaving the 
factory. So stable is this magnetic component that it 
can be used with the data on its individual calibration 
card as a secondary frequency reference 


Coaxial Chopper 


‘Toward the opposite end of the spectrum is the Air- 
pax [ype 199 Coaxial Chopper. This unit is driven at 
LOU eps (other drive frequencies can be provided on 
special order) and switches coaxial 50-ohm lines. One 
5U-ohm line (moving line) is alternately connected 


—— Cs 


ees 


PROGRESS 


either of two other SO-ohm lines (fixed lines). During 
intervening intervals, the fixed lines are terminated 
their characteristic impedances. From 200 Me to 400 
Mc the SWR looking into any of the three lines does 
not exceed 1.3. The unit is 2-4 by 1-9/16 by 13/16 
inches. 


Chopper Driver 


Operating characteristics ot some control equip- 
ments could be improved by the use of a {00-cps chopper 
such as Airpax [ype 300. To provide the necessary +00 
Cps drive, \irpax has deve loped the compact vacuum 
tube plug-in oscillator shown here. Type 202 Chopper 
Driver operates from voltages usually available in ele¢ 
tronic equipment and provides a sinusoidal output of 
6.3 volts at 100 cps. Thus, where only d« power 1s avail 
able or where, to avoid possible interference trom 6U-cps 
pickup, you prefer to use a 400-cps chopper, ly pe 
geal Driver eg a convenient inverter 


hal 


transformer output anced to ground for minimu 


interference from ie drive power. 


Magnetic Amplifier 


The right-hand film strip tells the newest Airpax 
story: development and production of an instrument 
mMagneth amplifier Ferrac iS a ferromagnetic 


analog 


i 
fy { ] «st ] \ 
computer am pliner of exceptional stability IT] 


engineers have decreased the initial st ando#f and 
errors of this magnet ampliher to such an extent t 
you can 1S¢ this rel < ble component In the low lev 
computing portions your automatic controls 
guidance i julpment 
ype M-943 Ferrac has two inde pen lent 
windings and S¢ parate outp it and powell Su 
Characteristics are tabulated below 


Ferrac ts hermetically sealed to withstand humidity 
potted to withstand vibrations of 10 G at 10-55 
and 1] millisecond shocks of I0G It can be store d 


at-—65 to +100 C and operated at ‘5 te “reo Ge et 


we ighs only about 8 ounces. 


Because the Ferrac operates at low internal 

ages and impedances and requires so little operating 
power, it can be « xpect d to outlive many other types ot 
electronic components. As with all Airpax components, 
t] Ferrac is the outcome of thoughtful engines ring and 
is produced and inspected with conscientious Care to 
assure you of a uniformly reliable product in which we 
can be proud and of which you ; 


——¢ ARIK =——-“A 


COMPANY 


27 added advantages 
of newly improved, 
single lens 


Here are on a ye major im- 
provements. There are 15 more y 


should know al t. Write NOW for 


AND DEVELOPMENT CO., INC. 
MANCHESTER, CONN. 
Gray also manufactures a complete line of Subsidiary The Gray Manufacturing Company 
High Fidelity Audio Equipment for Radio EXPORT DIVISION 
and TV Stations. Literature available on. ROCKE INTERNATIONAL CORP. 
request. 13 E 40th St, New York 16, N. Y. 
Cables: ARLAB- 
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testing components with Burroughs pulse control systems 


modern methods for testing relays 


ENERGIZE 


TEST RELAY 
0-C OPERATED 


DE-ENERGIZE 
TEST RELAY 


ENERGIZE 
TEST RELAY 


PULSE OPERATED 


1: GOVERNS TIME ALLOWED 
RELAY TO OPEN AND CLOSE 


GOVERNS TIME RELAY !S TESTED 


Small-signal sensitive reiays, the backbone of many of today’s 
high-speed computers, instruments, and other electronic devices 
must meet exacting specifications of uniformity and performance. 
Until now, the testing of such relays has often n complicated by 
procedures which require time-consuming processing before results 
are known. This has generally reduced comprehensive testing to a 

a cOurageous procedure 
considering the possible dow cost incurred by the equipment 


in which such relays are installed 


Burroughs Pulse Control Systems are minimizing this short-coming 
for leading relay manufacturers and users by providing a simple 
means of comprehensively testing each relay produced or purchased 
Such factors as closing time, opening tin 
checked against a set of operating character 
by digital methods which automatically indicate acceptance or rejec 
tion of the relay. When conditions require a change in relay operating 
characteristics, the Burroughs Tes 
wil to meet new requirements. 


Shown here is a typical example of 
turers use a Burroughs Pulse Control Sy 
fast-acting relays. An interesting booklet 
in greater detail is yours for the asking 
component which you think can be tested better, faste 
techniques, just tell us about it. We'll be glad to work out a Pulse 
Control Testing System, at no cost, and show you how to avoid 
hours of engineering time and production headaches 


4 
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Raa 


in microwave tubes 
and components 


Here are three important reasons why more buyers insist on BOMAC 
microwave tubes and components: first, because every tube, every com- 
ponent is 100°;, tested for peak performance and maximum uniformity .. . 
second, BOMAC offers a complete line —- over 500 microwave tubes and 
components . . . third, BOMAC offers a complete engineering and de- 
velopment service. 

Whatever your needs — a single tube, a modification, or a completely 
new product BOMAC, one of the nation’s largest designers and manu- 
facturers in this highly specialized field, has the men and the means to 
meet your most exacting requirements. 


, ee 
a ' 


ala eat 
a ‘ “ 
cai ” 


1 
SOME 


FOR MORE INFORMATION 
write for Bomac’s free, six 
page file-size folder con- 
taining details and speci- 
fications on more than 
300 different microwave 
tubes and components. 


REPRESENTATIVES 


Mr. Bertram D. Aaron 
12032 Wilshire Boulevard 
Los Angeles, California 
Granite 8-2410, 8-7234 


Mr. Paul Bockenstedt 
North Dayton Post Office Box 175 
Dayton 4, Ohio — Oregon 9082 


Dickison Sales Company 

Main Office — 300 Broadway 
Camden, New Jersey 

Woodlawn 6-4081 

Branch Office 107 York Road 
Towson 4, Maryland 


R. L. Pflieger Co. 

126 25th Avenue 

San Mateo, California 
Fireside 5-1134 


Mr. David Shamp 

1500 Massachusetts Avenue N. W. 
Washington 5, D. C. 

Hudson 3-4167 


Ron Merritt Company 

120 West Thomas Street 
Seattle 99, Washington 
Garfield 6644 

Jack F. McKinney Company 
1330 No. Industrial Boulevard 
Dallas, Texas 

Riverside 1368 Prospect 5246 
W. E. Fry & Company 

V. F. W. Building 

406 West 34th Street 

Kansas City, Missouri 
Jefferson 1-5236 


Hower & Pretat 

4 No. Cicero Avenue 
Chicago 44, Illinois 

Col. 1-3146, 1-3147 

ROR Associates Limited 
290 Lawrence Avenue, West 
Toronto 12, Canada 

Russell 1-9391 


EXPORT 


Maurice I. Parisier, Co. 
1860 Broadway 

New York 23, New York 
Circle 5-5700 


OMlAC 


LABORATORIES, INC. 


Beverly, Massachusetts 


You’d have to smash a Corning Capacitor before 
you could alter its values by mechanical shock 


how rugged these min peratures of 125° C. and higher with Circle tl 
S capacitors are. ( iniat proper voltage derating. Even after lication, o1 

means about one-thirc mal! th repeated temperature cycling, the TC mation about 

other kinds of equal capacitance remains the same. And TC stays within Capacitors, price 


Their strength comes from t Vay close limits over a wide temperature 


make them. Lavers : < 1ucto range, varies litthe between Capacitors 

el 1 together Capacitance drift so close to zero Ask for information on these 

heat and pressure into a monolithic that it’s generally less than the error other Corning Capacitors: 

structure. No mechanical shock short of of measurement 

Medium Power Transmitting 
60 and CY70. Ideal for 


transmitters 


shattering the seal alter n val We can mak capacitors to your elec 
Speaking of values, the table illustrated trical and physical specifications over 
above shows them an unusually varied range. Single, self 

Because everything is sealed in the supported unit an be designed for Canned High Capacitance—provide 
same material as the dielectric, not gh voltages or gh capacitances ihe Gavanages OF regges grass es 


’ sign to your specifications. 
outside can get inside Series parallel combinations still fur ; 7 P 


You can use these capacitors to ten ther extend the range Subminiature Tab-Lead—up to 
less volume compared to pigta 
To your specifications 


Other electronic products by Corning Components Department: pnehid Canibeaiaies tens 


Fixed Glass ipacitors*, Transmitting Capacitors, Canned High-Capaci- ance and benefits of glass 
Tab-Lead Capacitors, Special Combination shapes, sizes and leads. To 
Traverse and Midget-Rotary Capacitors*, Metallized order. 
r v Erie Resistor Corporation 


Resistors *D 


wv CORNING GLASS WORKS, 95-6 Crystal Street CORNING, 


Components Department, Electrical Products Division 


Corning meats research int Ghats 
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all-glass 


a complete line by a world leader in electron tubes and 


STABLE - UNIFORM - TIGHT-TOLERANCE 


Each AMPEREX germanium diode is all-glass . . . fusion sealed . . . and 


available in both a clip-in (‘GA’) and a solder-in (‘G’) version. 


Preferred 
ENTERTAINMENT DIODES 
® video detector types 

IN60G, 1N87G, and OA73 
@ DC restorer type IN88G 
@ AGC and AM detector type 1N541 
® matched-pair ratio detector 


for TV and FM receivers — type 1N542 RATIO DETECTOR 


DIODE TYPE DIODE TYPE 
Solder-in 1N480 | 1N490 1N476 & 1N478_ 
COMPUTER DIODES r Clip-In IN119 | I1N120 J 1N477 & 1N479 
: k Resist 


® recovery-time and high-temperature | ot : ©] Min. and Max 


tested types 
® tight-tolerance, point-contact, 


high-temperature guaranteed types. Forward 
Current 


GENERAL PURPOSE including 

ond REPLACEMENT DIODES IN34G IN54G 1N63G IN68GA 
© 100 volt types IN34GA IN54GA IN63GA_ IN87GA 
IN38G IN58G IN67G IN89G 
IN38GA IN58GA IN67GA_ IN89GA 
@ 1 megohm back types 1N48G IN60GA IN68G IN90G 
® video detector types IN48GA IN9O0GA 
and other specially tested types 


® high back-resistance types 


U 
AMPEREX also has available a complete line of audio 
and switching transistors of all-glass construction. 


For detailed data or applications-engineering consultation, write to 


Semiconductor and Special Purpose Tube Department 
I i / 


Amperex ELECTRONIC CORP. 


230 DUFFY AVENUE, HICKSVILLE, LONG ISLAND, N. Y. 


MAXIMUM RATINGS 


ELECTRICAL CHARACTERISTICS 


Plate Dissipation 
Plate Voltage 


Plate Current 
Milliamperes 
Grid Dissipation 
Watts 
Screen Voltage 


Screen Dissipation 
Filament, Volts 
Filament, 
Amperes 


Amplification 
Factor 


Transconductance 


4-1000A * 


65 
125 
250 
400 


1000 6000 


Soon 


——io 


10,000 


4PR60A* 
4W300B ** 
4W20,000A** 
4X150A* 
4X150D* 
4X150G* 
4X250B * 
4X250F* 
4X250M* 
4X500A* 
4X500F* 
4X5000A* 


20.000 


500 
5000 


25 
15,000 
250 


ADNAN NA En Oo OT 


12.000 
75,000 
12,000 
12.000 
12.000 
12.000 
12,000 
12.000 

5200 

5200 
35,009 


uw 


i) 


2C39A* 


3W5000A3** 
3W5000F3** 
3W10,000A3** 
3X2500A3* 
3X2500F 3° 


100 
100 
25 
300 
5000 
5000 
10,000 
2560 
2500 


2500 
2500 
10,000 


MUN www 


SNOW NDOMNM|] 


Ow 


22,000 


20,000 


3X3000A1* 
3X3000F 1* 


3000 + 6000 
3000 6000 
25 2000 
50 2000 

2000 


Qnonns 
www 


11,000 
11.000 
2500 
2850 
2850 


3000 
3000 
3000 
3000 
3000 


5 wn 


o 


w 


4150 
3350 


3000 
4000 
4000 
3000 
3000 


5o0rl10 
5 


5 
5or10 
5o0r10 


25 or 12 


592/3-200A3 
750TL 


1000T 


6000 
6000 
3500 
10,000 
7500 


5 
5 


1500T 
2000T 


8000 
8000 


10,000 
11,000 


4E27A 5-125B 


4000 


5 


2150 


Frequency 
Range Mc. 


Collector 
Dissipation 
Watts 


Beam 
Voltage 


POWER OUTPUT WATTS 


Beam 
Current 
Amperes 


TV Peak 
Synchronizing 
Level 


CW Power 
Amplifier 


3K2500SG* 

3K 3000LA* 

3K3000L.Q* 

3KM3000LA* 
3K20,000LA** 
3K20.000LF** 
3K20,000LK** 
3K50,000LA** 
3K50,000LF** 
3K50,000LK** 
3K50,000LQ"* 
4K50,000LQ** 


1700-2400 
375-570 
700-1000 
375-570 
470-580 
580-720 
720-890 
470-580 
580-720 
720-890 
850-1000 
700-1000 


3000 
3000 
3000 
3000 
20,000 
20,000 
20,000 
50,000 
50.000 
50.000 
50.000 
50.000 


7000 
9000 
9000 
9000 

14,000 
14,000 
14.000 
19.5 
19,500 
19,500 
19,500 
20,000 


00 


coon 
wn 


ma 


12,000 
12,000 
12,000 


RAO NNO 


MOV NNHKHK HH COOOCO 
ro 


1250 
2000 
2000 
2000 
3000 
3000 
3000 
10.009 
10.000 
10,000 
1.0000 
6000 


0-¢ 
Resonator 
Voltage 


Resonator 
Dissipation 


0-c 
Cathode 
Currrent 


D-C 
Repeller 
Voltage 


Heater 
Voltage 


Heater 
Current 


Frequency 


Range 


1KOI5XA 
1KOISXG*** 


350 


a! 


15 
15 


45 
45 


0 to -500 
0 to -500 


6.3 
6.3 


0.80 
0.80 


8700-9400 
8700-9400 


*Requires 
**Water-c 
**Waveguide 


forced-air cooling 
oled 


utput connections 


tCathode Current 
tPulse Modulator 


Tele-Tech 


1 Pulse Clipper Service 
2 Grid-to-screen amplication factor 
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Electronics Around the World 


Continuing research and development adds constantly to the Eimac products list. 
For latest information, contact our Technical Services Department. 


1ERS HIGH VACUUM TYPES 

RECTIFIE! FILAMENT PEAK CURRENT AVERAGE 
FILAMENT CURRENT INVERSE PEAK PLATE PLATE 
VOLTAGE AMPS. VOLTAGE AMPS. CURRENT MA. 


1,00 0.010 
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VACUUM CAPACITORS VARIABLE 


CAPACITY RF PEAK 
VVC60-20 10-60 mmfd 20-KV 


CAPACITY RF PEAK 


6 mmfd 


6 mmfd 

Split Stator 12 mmfd 

VVC2-60-20 5-30 mmfd 40-KV 12 mmftd 
Parallel 25 mmftd 

20-120 mmfd 20-KV 25 mmfd 


50 inmfd 
Split Stator 50 mmfd 
VVC4-60-20 10-60 mmfd 40-KV 
Parallel 
40-250 mmfd 20-KV 


AIR SYSTEM SOCKETS & CHIMNEYS 


SOCKETS (WITHOUT CHIMNEY) 
SK-300 (4X5000A/4001) 
SK-400 (4-400A/4001) 

SK-500 (4-1000A/4091) 
SK-600 (4X150A/4001) 
SK-610 (4X150A/4011) 


HEAT DISSIPATING VACUUM SWITCH 
CONNECTORS 


CHIMNEYS 

SK-406 (4-400A/4006) 
SK-506 (4-1000A/4006) 
SK-606 (4X150A/4006) 


Single pole double throw switch within a high 
vacuum adaptable for high voltage switching 
Contact spacing .015”. Switch will handle R-F 
potentials as high as 20 Kv. In DC switching 
will handle approximately 1.5 Amps. at 5 Kv 


PREFORMED CONTACT 
FINGER STOCK 


A prepared strip of spring material slotted 
and formed into a series of fingers designed 
to make sliding contact 


4X150 Single Edge Width Price Double Edge Width _—Price 
17/32 1.65/ft CF-200 13/16 2.10 ft 
TUBE EXTRACTOR 31/32 1.80/ft. CF-400 = 1-17/32 2.55 ft 
1-3/8 2.00/ft CF-600 2-1/4 2.95 ft 
Klystron Types —— Price 
CF-700 1.90, ft. Used as contact between klystrons and 
A spring steel extractor for use with the CF-800 1.85/ft. klystron amplifier circuit assemblies 
4X150 series and 4X250 series 


_ EITEL-McCULLOUGH, INC. 
SAN BRUNO, CALIFORNIA 
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nore ; 


PERMASEA 


PRECISION WIREWOUND RESISTORS FOR 85C AND 125C AMBIENTS 


For applications requiring accurate resist- 


SPRAGUE 


14 


ance values at 85C and 125C operating 
temperatures—in units of truly small phys- 
ical size—select the precise resistor you 
want from one of the 46 standard Perma- 
seal designs in tab or axial lead styles. 
Winding forms, resistance wire and em- 


bedding material are inte- 


matched and 
grated, resulting in long term stability at 
rated wattage over the operating tempera- 


ture range. The embedding material is a 


ELECTRIC COMPANY 


Juct informatio 
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ard on pages 209-210 


special plastic that extends protection well 
beyond the severe humidity resistance 
specifications of MIL-R-93A and Pro- 
posed MIL-R-9444 (USAF). 
These high-accuracy units are available 
in close resistance tolerances down to 
0.1%. They are carefully and properly 
aged by a special Sprague process so 
that they maintain their accuracy 
within the limits set by the most 


Stringent military specifications. 


FOR COMPLETE DATA 
WRITE FOR COPY 

OF SPRAGUE 
ENGINEERING 
BULLETIN NO. 122A 


MARSHALL ST. * NORTH ADAMS, MASS. 
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Data Transmission Net 
Links SC Supply Depots 


Key Army Signa! Corps depots 
and The 
Philadel- 
phia have been linked together by 
data 
system forming a 


throughout the nation 


Army Supply Agency in 


an electronic transmission 
network which 


will speed the reporting of logis 
‘equirements. 


} 
l@lWOrk, 1n 


formation on stock levels of Army 
rnal supplies is electronically 
interchanged between depots 
through transceivers, using or- 
that 


data on 


dinary telephone circuits 


transmit and receive 
punched cards. 


“short- 


tabu- 


At the close of each day 


at « 
a aA 


electronically on 


given depot are 


] 1 


punched 


cards and placed on the trans 


ceiver. data is transmitted to 
é depot pal > ot 


filling the req- 


uisition ' no station in the net- 


work can fill the order the Sign: 

Supply Agency in Phila. is notified 
and a procurement is initiated from 
The 
handled at 
the 


there. exchange of data is 


night. During the day 
circuits are used for ordinary 
telephone communication. 

The Signal depots tied into the 


system are at Sacramento, 


Decatur, Ill., Lexington, Ky. 
Pa, the 


Stock Point 


and Tobyhanna, and also 


Signal C Control 


at Orlenas, France. 
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NEW IT&T PRES. 


Edmond H. Leavey, elected president 
of International Tel. & Tel. Corp 


No Govt. Frequencies 
For Commercial TV 


A study group ¢ omposed of tech- 
| * the De 


Depts. and 


representatives of 
Commerce 


has 


turned thumbs down 
proposal to release 


VHF 


occupied by 


port 1ons 


of the spectrum present!) 


government agencies 
for commercial TV broadcasting. 
The frequency bands in 
the 
The 
that 


presently 


tion are in from 


MC. 


pointed 


range 


300 classified report 
the 


these fre 


out among 


vices using 
the 


radar 


quencies are guided missile 


program, networks, earth 


satellite program and other de- 


fense necessities 


Punched card data 
transmission link 
coordinates Signal 
Corps bookkeeping 
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RCA Releases Color 
Plans To Industry 


Complete bhi 


TV 


ieprints and de- 
OW- 
‘olor 
Ing made 
immediate ise by 
manufacturers 
time, RCA is re 
‘acturer’s price 


-inch color pic- 


1 -4- , 
Zd0-Square 
mm $100 to $85 


$ f the RC develop- 
ments were presented by Frank M. 
; RCA president at a sym- 

representa- 
ation’s tele- 


‘acturing 


CAA Sets $246 Million 


For Airway Electronics 
New § five-vear 


yped by 


program devel- 
Dept.’s 
Aeron: ICS m1 tré 


federal air 


ommerce Civil 
ion to 
traffic 


em will involve the ex- 


modernize 

control syst 

penditure of $246 million or more 
] 


for new electronic installations. 


Planned spending includes radar, 
communications, navi- 
traffic 


other 


peripheral 


gation and air control 


equipment and safety 
neasures 
Among the 

are: 40 


towers, 


specific equipment 
additional traffic 
383 VHF omnidirectional 
(VOR) 


ciated distance measuring service; 


control 


radio ranges with 


aSso- 
28 instrument landing systems; 49 
standard lighting 
106 


approach sys- 


tems; lead-in lighting sys- 


tems; and sequenced flashing 
high 
proach light installations. 

The 
scribed in “Federal Airw 
Fiscal Years 1957-1961,” available 
from the Government Printing 
Office, Washington 25, D. C. at 


$1 Cal h. 


lights at 32 intensity ap- 


complete program is de- 


ay Plan 


More News on page 18 
» 
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so perfect answer to the recent FCC ruling 
which permits low-power operation of TV 
broadcast stations. This tested and proved Philco 
transmitter incorporates advanced design circuitry. 


A crystal controlled exciter feeds picture and sound 
Outputs to a 20-watt linear amplifier which, tn 
turn, drives a final power amplifier... 150 watts 


peak output visual and 75 watts aural! 


Exciter utilizes conventional 
receiving tubes. 


150 watts visual... 
75 watts aural. 


Compact... occupies 
minimum floor space. 


Economical to operate. 


Available for VHF 
and UHF channels. 


Complete Low-Cost TV Station ‘‘Package”’ 

This new transmitter is the ‘‘heart’’ of Philco’s 
compact, economical TV station package... 
including film and live pickup cameras, switching 
and monitoring facilities. And . . . Philco also otters 
an entirely new Microwave for relaying programs 
from remote sources! Write Dept. TT tor speciti- 


cations and complete information. 


PHILCO CORPORATION 


overnment and 


ndustrial Division 


Philadelphia 44, Pennsylvania 


In Canada: Philco Corporation of Canada Ltd., Don Mills, Ontario « In Europe: Philco ,Corporation, Paris, France. 
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NEW PORTABLE TV 


Philco Corp. unveils their new line of port 
able TV receivers this month. The first 
models will be 14-in. and 17-in., housed in 
aluminum or steel cabinets, and weighing 26 
and 32 lbs. respectively. Features include a 
new ‘‘solorized” safety glass filter lens and 
a fully adjustable “fold-away” antenna. A 
variety of color combinations are available 


UHF Crash Program 


In a speech before the NARTB 
In Chicago 
( Met 


industry 


FCC Chairman George 
onnaughey suggested that 

begin a crash research 
and development program on UHF 
immediately, the results of which 


could be a sound technical basis 
which 


could be 


upon long-term decisions 
made by the Commission 


on the merits of UHF. 


Galvin To Receive 
RETMA 1956 Medal 


Paul V. 
Motorola 


the Radio-Electronics-Television 


Galvin, president of 


Inec., and a director of 


Manufacturers Assoc. for 22 years, 
will receive the 1956 Medal of 
Honor during RETMA’s 
tion June 12-14 in Chicago. 

Mr. Galvin was 
the Annual 


headed by 


conven- 


nominated 

Awards 
Leslie F. 
long 


Commi 
Muter, 
cited his leade rship 
Association activities and eal] 
particular attention to his work 
in behalf of the industry during 
World War II. Mr. 


RETMA 


Galvin was 
president of 1942 


through 1944. 


from 
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Russian TV Growing 
Under New 5-Year Plan 


A British journalist, 
returned from the USSR, 
Government has 


recentl\ 
reports 
that the Soviet 
decided to give its full support 
to the development of television. 


Half-a-dozen major stations are 
already in operation, and another 
dozen are under construction. 
Over 40 stations are to be built 
under the sixth 5 year plan which 
has just started. 

In 1955, TV production is said 

have been 600,000 sets, with 
1,000,000 promised for this year. 
A second station is scheduled for 
Moscow later this year, and ex 
perimental color transmission has 
been promised by 1958 

The price of a small screen set 
approximates the price of @ re- 
spectable suit of clothes, and de- 
mand far exceeds supply. Projec- 
tion sets for clubs are being built, 
and several TV theatres are said 


to be in operation. 


Philco, IT&T Sign 


Patent Agreement 

A patent 
has been 
Philco 
Telephone and Telegraph Corp. 


licensing agreement 


signed between the 
Corp. and International 

The agreement, which is for a 
minimum of five years from its 
1956, 


gives each company the right to 


effective date of January 1, 
use the other’s patents on radio, 
tubes, 
televi- 
IT&T has reserved 


television, and electron 


including home radio and 
sion receivers. 
from the agreement its patents on 
navi- 
gation systems (such as TACAN), 


and semi-conductor diodes; Philco 


selenium rectifiers, aerial 


has reserved its patents on color 
television, semi-conductor diodes 
and transistors. 


Micamold Acquisition 
General Instrument 


reached an 


Corp. has 
agreement to. pur- 
chase all the outstanding capital 
stock of Micamold 
Mfg. Corp., manufacturers of 
capacitors for military and com- 


Electronics 


mercial uses. 


Tele-Tech 
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Pilot of company plane points to autopilot 
on control panel 


Tubeless Autopilot 
For Smal! Aircraft 


What is reported to be the first 
application of the tubeless philos- 
ophy in electronic equipment in the 
small aircraft field is evidenced by 
the new autopilot system developed 
by Federal Telephone and Radio 
Co., Clifton, N. J. 

The autopilot consists of a gyro- 
servo assembly, a control unit, and 
a turn-bank indicator. This system 
permits selection of roll or pitch 
both, giving 
The sys- 


tem is also capable of being adapted 


stabilization or posi- 


tive control at all times. 


from a 
coupler, controlling both 


radio range and ILS systems. 


to accept control signals 


radio 


The unit works on either 12 or 
24 v.1 , and comsumes no power 
when the system is at null. There 
are no tubes, transistors, etc., so 
there is no warm up time required. 
A 2-axis unit is available for single 
engine aircraft which have coordi- 
nated ailerons and rudder ($1,995), 
and a 3-axis unit is available for 
2 engine planes or for single engine 
planes with uncoordinated ailerons 
and rudder ($2,325 


IT&T Sells Capehart 

International Telephone & Tele- 
graph announced the 
sale of their radio-TV and phono- 
graph manufacturing subsidiary, 
the Capehart-Farnsworth Co., to 
Ben Gross Corp. The sale includes 
the Capehart name and 
including the 
Flora, Ind. 


Corp. has 


other 
plant at 


assets, 


More News on page 22 
» 
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many models of HELIPOT* 
precision potentiometers are 
stocked for immediate shipment 
...our engineers will gladly 
adapt standard HELIPOTS to your 
requirements...or build 


entirely new HELIPOTS for you. 


for information and specifications 
. write for data file 6 


a guy named Og 


Once your name was Og. You tired of shouldering 
mastodon steaks...of dragging your mate by her hair. 
You invented the wheel. 

Later, your name was Watt. Steam made your kettle-lid 


dance...and the Industrial Revolution was on. 


Yesterday, you were a bicycle mechanic named Henry...today, 


your brainchild’s descendants are counted in millions. 
Your name is legion. You created every linkage... 
every device...every system. 

You’re an engineer. 


You make things work better... faster...more accurately 


...More economically. 


Next week...next month...next year...some system will need 
a better, faster, more accurate or more economical 
means of recording...or indicating...or computing...or 


controlling a process. 
You’ll want precision potentiometers. 


You'll discover that Helipot makes the most complete line... 
linear and non-linear versions...in the widest choice 


of sizes, mounting styles and resistances. 


T 
e D 0 jirst in precision potentiometers 


Helipot Corporation /South Pasadena, California 
Engineering representatives in principal cities 
a division of BECKMAN INSTRUMENTS, INC. 


You're an engineer 
Your career is in 
the making 
Helipot would like 
to hear from you. 


a 
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In all standard ranges and tolerances for industrial and military uses 


The widespread use of Stackpole '/2-, 1-, and 2-watt fixed composition 
resistors in much of today’s finest equipment clearly attests their 
dependability. Accurate, stable electrical ratings combined with 

firmly anchored, readily soldered leads assure maximum reli- 

ability and ease of use. Types available to MIL-R-11A 

Specifications in styles RC20, RC30, RC31, and RC42. 


PACKAGED FOR AUTOMATION—AI! Siackpole resistors are 
available packaged in strips, stacked layers, or reels to 
suit your automation program. 


NOW AVAILABLE FROM LOCAL PARTS DISTRIBUTORS 


Stackpole resistors are stocked by local parts distributors through 
out the country. For the name of the distributors nearest you, write: 
Distributors’ Division, Stackpole Carbon Co., 26 Rittenhouse Place, 
Ardmore, Pennsylvania. 


VARIABLE Composition 
RESISTORS 


® Metal or Phenolic Shafts 

® Midget types for Transistor Sets 

® Lug, Printed-wiring, or Wire-wrap terminals 

® Choice of 9 Switch Types 
Single, and dual concentric-shaft Stackpole controls 
are offered in one of the largest selections available 
today and in the smallest sizes consistent with 
real dependability. 

Write for the new “Quick Guide to Stackpole 

Variable Resistors” for complete list of types, features, 
and readily available modifications. 


FIXED Composition 
CAPACITORS 


Cost-Saving, Low-Value Types for VHF or UHF 
Originated by Stackpole, these tiny capacitors not only 
represent the simplest, Most inexpensive composition 
capacitor design vet produced but likewise have 
characteristics that make them more desirable than 
larger, higher-priced capacitors for many uses. 47 
standard types, 0.1 to 10.0 mmf. Write for full details. 
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Insert cores 


IRON CORES 


Side-molded Cores Sleeve Cores Cup cores Threaded cores 


“EE’’ CORES . . . STANDARDIZED FOR ECONOMY 
Stackpole “EE” Cores meet over 80 percent of all engineering requirements 
with cost Savings up to 400 percent over convenuonal cores that 


require set-up charges. More than 18 standard insert and threaded 


core types are stocked for same-day delivery in any quantity 


"CUSTOM" CORES .. . for special requirements 


in practically any desired size, shape, or iron grade 
and with assured uniformity of both electrical and 


mechanical characteristics 


Write for data on any type. 


hitHag 
\FERROMAGNETIC CORES 


High Perm, Low Loss Cores for TV, 
Radio, and Industrial Electronics 
Look to Stackpole Ceramag for the latest cost-saving 
grades and types that set new higher standards of 
efficiency in flyback transformers, deflection yokes, 
width control, and other applications. Regardless 
of size, shape, grade, or production quantity, 
Ceramag characteristics are maintained with re 
markable uniformity so that each production unit 

is like the engineering sample 


Write for full details on the latest avatlable erades. 


IRON COIL FORMS 


Real Space-Savers for High-Q Coils. 
Stackpole Coil Forms reduce coil sizes and cut 
assembly costs through simplified point-to-point 
wiring with fewer soldered connections. Carefully 
molded of high resistance powdered tron and with 
easily soldered leads firmly anchored to the body 
Write for handy chart giving complete specifica 
tions on all sizes and grades 


SLIDE & SNAP SWITCHES 


for real switch economy and 
versatility in less space. 


Standard Stackpole Slide Switches cover practically every 
circuit configuration needed for instruments, record 
plavers, radios, small motors, appliances, T\ 
electrical toys and similar uses. Over 15 inexpen 
sive types with AC and/or DC ratings from 0.5 
to 15.0 amperes many UL inspected. Stack 
pole Snap-Switches with outside toggles provide 
dependable, snap-action switching for a host of 
applications—from push button tuners, record 
changers, to other indirectly-operated switching 
assemblies 
For complete details write for Bulletins RC-10B 
and RC-10D. 


Electronic Components Division STACKPOLE CARBON COMPANY s:. Marys, Po 
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High-Speed Camera INDUSTRIAL TV 
Takes 5000 Pix/Sec. 


When important action 
fast for the mind and eye 
cord, the question r “What 
pened and why 2 probab 
answered by “airchi amera 


the ne 

films, MAC, 
is capable of 
5.000 picture 


} 


0 magnifi 


RCA “TV Eye” closed-circuit system is used 
at Cincinnati Machine Shop of American 
Can Co. for remote microsccopic inspection 
of thin scraper blades used in Canco lith 

raphy coating presses. Camera projects 
magnified image of blade on a receiver 
marked with vertical lines to indicate toler 


ance Iimits 


Sees 100 Million TV 
Sets in Next Decade 


Ross D. Siras . pres. of Ad- 


nore than 
do iblin 


Mar record. 


tne produ tl 
2 OOO OOO pers 
TV industry 
1956, adding tha 
ist overseas Mar- 
weight receivers 
mw cost 


Camera shown at test location 


Canadian Radar Chain 
A $5,000,000 contract for radai 
equipment for a Coast to CoOas 
commercial air navigation and 
traffic control radar network has 
een awarded by the Canadian 
rovernment to Raytheon Mfg. Co. 

| be installed 
tching from Van- 
West to New 
Delivery 

1958. 

When completed the radar chai 
will provide almost unbroken ob- 


of aircraft flying 


Tele-Tech 


Air Force Tightens 
R&D Planning Funds 


Additional research and devel- 
opment will not be approved un- 
less funds are available or can be 
made available for the 
recently released Air F 
lation AFR 80-30, which 
say, “It is incumbent on 
sponsible for the issuan 
rectives initiating R&D to insure 
availability of funds at ther re- 
sources needed for the nitial 
vear’s effort and to in le such 
requirements in app 

ing documents f 

ient year, proje 
quirements to the te 
completion of the pr 

“In no case will 
R&D workload be creat 
due regard to and prov 


» availability.” 


Radio Telescope To 
Test Sun's Atmosphere 


A new vpe " radio teles ope 
vill soon begin 
ing the sun’s turb 
phere. The Air Ress 
velopment Command's 
Office of Scientific 
the constru 
‘Ww apparatus, afte! 
of the idea by Stant 
illed a microwa\y 
liograph, the dev 
n its explorations f) 
ition point on the St 
itv campus. It cons 
rabolic aluminun 
h will be aligned 
form a huge cross 
vel, two-acre mead 
will pick-up sola 
radiations in the 3,000 
PION. 
As the dish antenn 
in’s surface, the ph rt 
duced shows the “chi 
hitherto mysterio 
f incandescen 
6,000 
rface. 
primary accomplis 
the scanning of so 
as three-thousa 


square degree. 
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UTC products are the most copied in the world. This is only natural, since we 
maintain the largest laboratories and engineering staff in our field. However, 
copying alone cannot provide the measure of uniformity and reliability inherent 
in UTC units. To provide for the maximum in quality and reliability, continuing 


programs of quality control and quality improvement are constantly maintained in 
our laboratories. 


A large aircraft company. ..‘‘Our vendor analysis for past year (thou- 
sands of tests) shows zero rejects.” 

A large electric company.. .“‘Consistent quality has placed you as our 
#1 source...are grateful for the aid you have given our own quality 
control staff.” 

A large military electronics company... .‘‘Switching from former vendor 
to UTC has saved us 18% of transformer and filter cost by reducing 
manufacturing costs.” 

A large instrumentation company...‘‘We haven't had one field failure 
in fifteen years’ use of UTC parts*.” 


ver 100,000 units. 


150 VARICK STREET NEW YORK 13, WN. Y. 


EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: ‘ARLAB"’ 
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Airborne TV System 
For Supersonic Speeds 


airborne TV system to _ be 
in jet aircraft 


sance by the U. S. Air Force has 


reconnals- 


been developed at Philco’s Gov. & 
Aerial 
Wright 


Industrial Div. for the 
Reconnaissance Lab. at 
\ir Development Center. 
The new airborne TV system 
will provide ground control points 
with an active picture of troop 
movements or terrain. It can op- 
not only from near ground 
‘vel, but from the stratosphere, 
beyond reach of antiaircraft gut 
hire 
airborne 


The new reconnal 


ance system is a complete, 
contained, broadcasting station, s 
compact that it may be carried in 
single-seat aircraft. 

To cover a wide area, two un- 
manned, studio-quality TV cam- 
eras are used in the plane. Signals 
from the plane are transmitted 
control 


the ground point where 


they are picked up by a recei\ 
There, the picture m: 
taneously photographed on 35mm 
film which can be processed in le 
than 


minute. Immediately 


picture may be projected 
theater-size screens at the contro 
point, or relayed to other locations 
\lso, pickups from slower-moving 
aircraft may be observed, live, « 
tandard fine-line monitors 

The inherent difficulties 


; 


aining a clear, sharp picture 


aircraft traveling at supersonic 
speeds has been overcome b 
development of unique transn 
circuitry and the method of tran 
mitting a high-quality picture 
now possible to slow, o1 p 
TV pictures taken at 
blur of 


high speed 
without a ground m 


ment 


addition to 
coverage, a permane nt 
record may 


tissance 


intained 


More News on page 28 
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Coming Events 


A listing of meetings, conferences, shows, etc., occurring during 
the period June through October, 1956 that are of 
special interest to electronic engineers 


June 5-6: Spring meeting of the 
RTCA, in cooperation with the 
Boston sections of the IRE and 
the IAS; at the Hotel Statler, 
Boston, Mass. 


June 6-8: Second Annual Meeting, 


American Nuclear Society; 
Palmer House, Chicago, III. 


June 11-15: Fourth annual Tech- 
nical Writing Institute; 
Rensselaer Polytechnic 


tute, Troy, N. Y. 


June 25-27: Symposium on the 

methods, materials and proc- 
involved in the uses of 
high temperature in science and 
industry, sponsored jointly by 
Stanford Research Institute and 
the Univ. of Calif., on the Uni- 
versity’s Berkeley, Calif., 


esses 


cam- 


pus. 


Aug. 20-21: The National Tele- 
metering Conference, sponsored 
jointly by the IRE, the AIEE, 
the IAS, and the ISA, in Los 
Angeles, Calif. 


Aug. 21-24: WESCON Show, Pan 
Pacific Auditorium, Los Ange- 
les, Calif. 


Aug. 22-Sept. 1: 23rd Annual 
(British) National Radio Show, 


sponsored by the Radio and 


Electronic Component Manufac- 


turers Federation, ; Earls 


Court, London, England 

Sept. 11-12: Second RETMA Con- 
ference on Reliable Electrical 
Connections, at Irvine Audi- 
torium, University of Penn 
Philadelphia, Pa. 


Sept. 12-14: Third National Con- 
ference on Tube Techniques, 
sponsored by the Working Group 
on Tube Techniques of the Ad- 
visory Group on Electron Tubes; 
in New York, N. Y. 


Sept. 17-21: Symposium on radia- 
tion effects on materials, spon- 
sored jointly by The Atomic In 

dustrial Forum and ASTM; at 

ASTM Pacific Area National 

Meeting, Los Angeles, Calif 


Sept. 17-21: 11th Annual Instru- 
ment-Automation Conference 
and Exhibit, sponsored by the 
ISA, at the New York Coliseum, 
New York, N. Y. 


Oct. 1-3: 12th Annual Conference 
of the NEC; at the Hotel Sher- 
man, Chicago, Ill. 


Oct. 8-9: Second National Sym- 
posium on Aeronautical Com- 
munications, sponsored by the 
IRE Prof. Gp. on Communica- 
tions Systems; at the Hotel 
Utica, Utica, N. Y. 


Oct. 9-10: Conference on 
puter Applications, 
by Armour Research Founda- 
tion of Illinois Institute’ of 
Technology, Chicago, Ill. 


Com- 
sponsored 


Oct. 15-17: Radio Fall Meeting, 
sponsored jointly by the IRE and 
RETMA, at the Hotel Syracuse, 
Syracuse, N. Y. 


Oct. 16-18: Conference on Mag- 
netism and Magnetic Materials, 
sponsored by the Magnetics 
Subcommittee of the Basic Sci- 
ence Committee of AIEEF, at the 
Hotel Statler, Boston, Mass. 


Oct. 29-30: Third Annual East 
Coast Conference on Aeronauti- 
cal and Navigational Electron- 
ics, sponsored jointly by the 
jaltimore Section of IRE and 
the IRE Prof. Gp. on Aeronauti- 
cal and Navigational Electron- 
ics; at the Fifth Regiment Ar- 
mory, Baltimore, Md. 


Oct. 31-Nov. 2: 20th Anniversary 
National Time and Motion Study 
and Management Clinic, spon- 
sored by the IMS, at the Sher- 
man Hotel, Chicago, Ill. 


Abbreviations: 
ASTE: American Society of Tool Engineers 
ASTM: American Society for Testing Materia 
AIEE: American Institute of Electrical Engi 
neers 
IAS: Inst. of Aeronautical Sciences 
IMS: Industrial Management Societ 
IRE: Institute of Radio Engineers 
ISA: Instrument Society of America 
NEC: Nation Eleectroni Conference 
RETMA: Radio-Electronics-TV Manufactu 
eR 


RTCA; R 
Aeronaut 


WESCON: We 
ventior 
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Variable Inductors 
¢ inductance values up to 1000 
henrys 
¢ variable over a range of 
+ l ° 


° 
¢ high Q, small size 


¢ for low-frequency tuning 
applications 


Molded Toroids 

e inductance precision 
within 1% 

e high Q because molded 
construction minimizes 
distributed capacity 


¢ subminiature to standard sizes 
© compact and sturdy 


Subminiature Adjustoroids 


* precise continuous adjustment 
of inductance over 
a 10% range 


e no external control current 
needed 


e hermetic sealing 
e low cost 


Encapsulated Toroids 
e hermetically sealed 
e highQ 


e center mounting permits 
stacking 
¢ miniature to standard sizes 


—_? 


OUR CIRCUIT NEEDS... 


Crystal Filters 
© nominal cost 
e excellent delivery 


¢ frequency range 50 kc to 
5000 kc 


e high stability 


Tom Thumb Telemetering 
Filters 

¢ miniaturized for guided missiles 
e high temperature stability 


¢ designed to withstand shock 
and vibration 
e hermetically sealed 
: P : : : ‘ Delay Lines 

O° STR. CSF © OR 88 8 Oe, OO Cte 0. 0 OL ew, Se OC Roe 2 8 66. O'* e for audio and low radio 
, , frequency applications 
¢ constancy of time delay 
e flat frequency response 

low insertion loss 
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t information, use inquiry card on pages 209-210 


tio Receptor pro 


4 AES 


s, NE asic aaa 


ra 
BF Aish s 


he | 
Ta gas 
Get on the aOUN standard with ( 


Gold Bonded Subminiature 


Paes 


RADIO 
RECEPTOR 


High Conductance Germanium 


GLASS DIODES \ 


DIMENSIONS 
Diameter 
Length 

Lead diameter 
Lead length 


max 


256” max 


020”—.019 


1.125" min 


DIODE CHARACTERISTICS .. 


. All values measured at 25°C unless otherwise noted 


MIN. FWD 

D.C. CUR 

AT 1 VOLT 
MA 


MAX. CONT 
REV. DC 
OPER 
VOLTS 


RESIST 


MAX. REV. D.C. CURRENT UA AND CORRESPONDING 
(OHMS) AT INDICATED VOLTAGES 


] 
1 


0 
\ 25 


meg 5V; 50 (1 me 
160K 
625K 

100K 
100K 
100K 


500K 


500K 
500K 


g 


1 meg 


Semiconductor Division 
RADIO RECEPTOR COMPANY, INC. 


Radio E] Products Since 1922 


and ctronn Ss 


NUE, BROOKLYN 11, N.Y., TELEPHONE 


EVERGREEN 


Thermatron Electronic Heat Sealing Generators & Presses, Radar, N 
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° 


fe) 


1N113 


1N114 


IN115 
1N294 


Reliable 


6000 


avigation & Communications Equipment 


June 1956 


Bad ere ca eee eet) 


“” Deli x 


cea 
RADIO RECEPTOR 


SELENIUM RECTIFIERS 
Choice of thousands in diversified industry 
—as original equipment and replacements! 


INDUSTRIAL TYPE RECTIFIERS 


Years of service in every kind of application have proved the 
long life and dependability of these rugged units. Available 
in various voltage and current combinations up to several 
hundred kilowatts, they are useful in a multitude of industrial 
and power circuits such as power supplies, magnetic ampli- 
fiers, electro-plating, battery charging, etc 


RADIO TYPE RECTIFIERS 
llions of these stacks are in service in radio and TV circuits 
as well as many small power applications. Thoroughly depend 
le under all types of grueling conditions, they are specified 
/ an increasing f number of engineers in the U. S. and through- 
out the world. Available for black and white as well as color 
TV in ratings i o 750 MA 


top protection in military and other applications calling 


test requirements. Recommended for use where size 
are important considerations such as in aircraft 


HIGH TEMPERATURE TYPES 


emperature rectifiers are now available in the larger 
up to 5” x 6” to operate without derating at 125°C 
ptor research has brought the cost down so that 
wide open for use in many applications once 


d prohibitive becaus size and price 


y 


| 
| 
T 
| 
| 
| 
) 
| 
1 
| 
| 
) EMBEDDED RECTIFIERS 
| 
l 
l 
) 
} 
| 
| 
N 


\ HERMETICALLY — UNITS 


¥ 


If you have a problem involving rec- 


_ RECTIFIERS FOR MAGNETIC hencimarqene 


al designs will be submitted to meet individual require 

and our engineering department will : : happen inven Dove = . 1 

be glad to aid you in the solution 
without obligation, of course 


Write for our latest bulletin no. T-7 


However in many cases standard R lad 0 mca r stack 


f 
' 
i 
| 
r 
| 
| 

tification, submit your requirements | 
| 
| 
| satisfactory performance in mag-amp applica 
| 
1 
1 


da te A) 
weg Pai Dee Abe Le 
sees vitae dle artis Se ky a 


ae 


Semiconductor prs. 
RADIO RECEPTOR COMPANY, INC. Reliable 
Radio and Electronic Products Since 1922 . 

240 WYTHE AVENUE, BROOKLYN 11 ONE EVERGREEN 8-6000 


Other Rad 


o Receptor products: Germanium & Silicon Diodes, Thermatron Electronic Heat Sealing Equipment ,Radar, Navigation & Communications Equipment 
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MIT Offers Summer 
Program on Modern 


recommended Communications 


As part of the 1956 Summer Ses 

e sion MIT will present a 2-week pro- 

gram on Modern Communications 

reading. ee which should be of special interest 
to engineers, mathematicians, and 


(ee, others concerned with the presenta 
ra 

< , tion, transmission, and assimila 

=. TR.s6 


tion of information. The progran 


. extends from Aug. 20 throug! 
sly electronic transformers Aug. 31. 
(fer * 


oe Engineers Wanted! 

The U. S. Civil Service Com 
has announced that electronic engi 
neers are needed for employment 
in the Army Ballistic Missile 
Agency and Redstone Arsenal 
Huntsville, Ala. Starting salari 
range from $4.345 to $11,610 
year. To qualify, applicants mu 
have had appropriate college stud 
or pertinent engineering expe) 
ence. 

Applications should be filed wit! 
the Exec. Secy., Board of U.S. Civ 
Service Examiners, Redstone A} 
senal, Huntsville, Ala. 


MIL-S-3928 Amendment 


Amendment 1, dated March 1 
1956, makes the following change 
to MIL-S-3928, Switches (Coaxial 
t f , SS Radio Frequency Transmissie} 
ransformer . sae: 

_— : Rotary-type manual contro 
b switches are now required to be 
uyers constructed with a detent mecha 
ism which will insure positive posi 

tioning. 
The note relating to explosio1 


who want 4 proof test, reading ‘(applicable 
: co. only to Bureau of Aeronautics and 
7 Air Foree purchases)” has been 
the best— el deleted and replaced by ‘(when 
specified (see 3.18) )” in paragraphs 

3.10 and 4.6.8, and Table I. 
NEW TRIAD . A reference power level of 1 mil 
GENERAL CATALOG TR-56 se as : liwatt has been specified unde 
: i ; Crosstalk Level test, paragrap} 

1.6.4, 

: ; ee hue The three “MS” Military Stand- 

made TRIAD “‘the symbol : i 7 Ean RR ards, MS90140, MS90141, 


Listing the complete line of 
transformers that have 


” . : : MS90142 have been revised edito 
of quality’... incl : 
q J aie pe : iallv, and the word “(Rotary)” ha 


76 new items. been added in the title of each afte 


NOW AVAILABLE from “Manual Control.” 
your distributor or write... 4055 REDWOOD AVE. « VENICE, CALIFORNIA More News on page 48 
™ 
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SUB~ MINIATURE 


RADIO RECEIVING 


TUBES 


oe 


L 


CATHODE RAY 
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there is a 
KAHLE 
MACHINE 
to speed 
every 
operation 

in the 
manufacture 
of 


e DIODES 
e TRANSISTORS 


e ELECTRONIC 
TUBES 


Illustrated are typical examples of Kahle ma- 
chines that give maximum production efficiency, 


speed and economy. 


Can we help you? Write today — give us your 


requirements or special problems. 


hithle 


ENGINEERING COMPANY 
1456 SEVENTH STREET 
NORTH BERGEN, N. J. 


Designers and builders of 
special automatic and semi- 
automatic equipment for 
all industrial operations. 


CAMERA PICK-UP TUBES 
FROM WESTINGHOUSE 


Image Orthicon (WL-5820), left 
Vidicon (WL-6198), right 


IMAGE 


ORTHICON ati Aohou : For superlative tube performance in your 
} television cameras, you'll find this worth 
remembering. 


The same fine quality you have learned to 
. t count on in all other Westinghouse Tubes is 
RMIRA, NEW YORK : ° . y* 3° 

& available to you in the Vidicons and Image 
Orthicons that are in production today at 
Westinghouse. Improved versions for military 
and industrial applications are under devel- 
opment. 


Born of Westinghouse experience and work- 
manship, these precision-built TV pick-up 
tubes are absolutely unexcelled for clarity and 


brightness of image and for long, economical 
life. 


Whether you build TV cameras or use them 
—for commercial, industrial or defense appli- 
cations—we invite your inquiries. Simply 
write our Commercial Engineering Depart- 
ment at the address below. 


ENGINEERS! For challenge, security, growth potential, 
investigate career opportunities now being offered 
by Westinghouse Electronic Tube Division. Write 
Technical Placement Director today. 


WATCH WESTINGHOUSE 1: 010 20s ane naerenns ron vou! 


WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y. 
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where precision counts=— it’s S.E.C. first! 
PLASTIC PRECISION CAPACITORS 


ee STR a 
SourTnann 
ELECTRONICS 


Tubular .1 MFD — 200V 


SOUTHERN ; , 

ELECTRONICS surcraomcs 
IMFO Z200V = . euro - 100¥ 
PO.1-1-200E F pe in 


100V (1% x 114 x 1'4) 


10 MFD + 1% 200V 
(4% 6 X 3g x 2% 


T 
yy yj 


a Adjustable 


1 MFD — 200V (M6 xX Mig x 11!) Plug in (1 MFD — 150V) 


4 MFD — 300V (2x 2x 1) 


Soursenn 
ELECTRONICS 
Amro - toov 
BY -1-10-1008 @ 
ssc 5 


5 4 


1OOV (1¥%i4 x 1/4 x A) 


1 MFD — 400V (1% x 1'4x 1 Plug in (4 MFD — 150V) 


SOUTHERN 
01 Tubular (.175 x %) b owen | 
‘IMFO Sov 


| 
MY¥sfi-bS0n¢6 | 
ss*c 


LECT Deeg: 4 


Aa 


-1 Tubular (.312 x 1) Printed Circuit Small .11 MFD-.50V 10 MFD — 100V (2 x 2.x 1'4) 


Ss re) U T Be e R N a For your most exacting requirements —always specify S.E.C. 
Pa L e CT Fe @) N 4 Cc SS } 239 West Orange Grove Ave., Burbank, California 


G4 
Corporation ae PIONEERS IN CUSTOM PRECISION CAPACITOR ENGINEERING 


roduct information, use inquiry card on pages 209-210 
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Should a component failure cause down time on TV transmitting equipment, stz 


ations utilizing 


S-E TRANSMITTING EQUIPMENT WITH EXCLUSIVE PATCHOVER 


can return to the air more quickly and prevent the nightmare of complaint calls from sponsors 


agencies, viewers minimize loss of station revenue! 


e telecasting dts 


*down time on transmitting equipment 


D3 


The unique Patchover System incorporated in Standard Electronics transmitting equipment 


enables stations to re-route RF signal the moment an amplifier fails. This system is based on 


identical impedances at the input and output of S-E amplifiers. The inoperative amplifier can 


be immediately patched out and the remaining transmitting equipment then connected to the 


antenna for temporary reduced power operation all in a matter of seconds! Thus, telecasting 


can continue while amplifier maintenance is performed 


With this system, a station can also utilize an S-E Driver for full power standby service 


eliminating the need for a costly transmitter line-up solely for standby! And the savings that 


result from the first time you might be called upon to use Patchover 
the cost of the entire transmitter! 


may m 


ore than offset 


There is less likelihood of transmitting failures with superbly engineered Standard Electronics 


transmitters and amplifiers. Will you be prepared should failure occur witt 


1 your present 


equipment? Insure your operation against costly air time loss with Standard Electronics 


Transmitting Equipment—featuring exclusive Patchover. Complete details on request 


HOW PATCHOVER WORKS 


Ser 
= 


Pig 


xt 
N 


N 


WITH AMPLIFIER FAILURE 


Fig 


oo | —~ 


Oy 


oD | 


8 


r fa 


/ WITH DRIVER FAILURE 


y 


standard electronics corporation 


AMERICA, INC. 


A SUBSIDIARY OF DYNAMICS CORPORATION OF 


VHF TV Transmitters nigh bond 500 W ‘ 25 50 285-289 EMMETT STREET 


VHF TV Amplifiers t 2 5 : NEWARK 5, NEW JERSEY 
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These high performance 400 cycle servos conform dimensionally with Bu Ord specs in 
many models. Greater efficiency, minimum air gaps and extremely high torque-to-inertia ratio 
is attained by precision manufacturing. 60 cycle units can be made available. 


Rated Voltage 
Speed Control Special 
Minimum Total Watts Phase Features 


i | Flange 
ET 


2155 31/39” | Synchro | 


———— en 


2201 31/ 39” Synchro | 


1.156” Synchro 10,000 | 1400 OHM cont, ph. Z 


3053 ss” | Synchro | 10,000 | | 


2156 | 980” OD | Synchro | | 


A A 


1.611” | Flat . 10,000 12.6 


125°C 


Flange 


Synchro | | | 12.2 | avail. up to 150°C 


| Synchro 10,000 | 1 


15 


3273 | Synchro | | 4,200 | 18.4 115 


SS 


3270 | Synchro | 18.0 


Synchro 40,000 


Many of the above units can be supplied with gear train to your specifications. 
Other servos to your requirements. 


Write for further details, giv Other products include Actuators, AC Drive Motors, DC Motors, 


Motor-Gear-Trains, Fast Response Resolvers, Servo Torque Units, Synchros, 
Reference Generators, Tachometer Generators, and Motor Driven Blower 
and Fan Assemblies. 


MANUFACTURING CO. avionic division 
Your Rotating Equipment Specialist RACINE, WISCONSIN 
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BRIEF SPECIFICATIONS 
-hp- 130A 


Sweep Range: | Lsc 
Calibration: SM 
bse 


Triggering: Internal 
v or more. Pos 


rigger range 


¢ 


Preset Trigger: Optimum set 


gecering 


Input Amplifiers: (S:: 


Amps) Sensitivity 1 mv/cn 


ranges, continuous vernier 
300 KC 

Amplitude Calibration: | K¢ 
accuracy 

Price: $450.00 


-hp- 150A 


Sweep Range: ().()2 us 
Calibration: 24 sweep 
BSec t 5 
Triggering: Interna 
Sv re. Pos 
V trigger range 


Preset Trigger: Same as -/p 


“MC 


Horizontal Amplifier: Magni! 


O00 times. Vern 
weep. Pass band dc to ov 
Vertical Amplifier: Pass ban 
timun transient response 
045 psec. Signal 
permits ing edge of 
he vicwc 1 
Amplitude Calibration: 18 « 


| 


ind 


lelay 


] 


c tt 


all new 


-hp- 130A Low Frequency Oscilloscope 


High sensitivity, dc to 300 KC. Sweeps 1 ;:sec/cm to 
15 sec/cm. 


-hp- 150A High Frequency Oscilloscope 


Dc to 10 MC. Plug-in preamplifiers. Sweeps 0.02 
psec/cm to 15 sec/cm. 


As a result of a totally new design philosophy, -/p- 130A 
and 150A Oscilloscopes set revolutionary standards for 
oscilloscope usefulness, convenience and rugged dependability 
The instruments’ wide versatility is indicated in the 
specifications at left. Their greater convenience and 
reliability is inherent in such unique features as 
Universal automatic triggering system wherein one preset 
adjustment provides optimum triggering for almost 
all conditions. Unitized circuits, easily isolated for testing. 
Etched circuits, mounted on translucent plastic for 
see-through” serviceability. Complete accessibility of all 
circuits and tubes. Highest quality components 
Ultra-conservative design, with circuits operating well below 


ratings Concentric. color-coded controls, grouped by 


function and simplified. Direct sweep time selection—no 
mental gymnastics. A new low capacitance clip on 


probe (for hbp- 150A) has 10 megohm impedance 


Get complete data on the most important 
oscilloscope improvements in history! Call your 
-hp- representative now, or write direct! 


HEWLETT-PACKARD COMPANY 
3696T Page Mill Road © Palo Alto, California, U. S. A. 
Cable '‘HEWPACK"' . DAvenport 5-4451 
Field engineers in all principal areas 
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Type ML-6A. This unit is identical to Type ML-10. Range: 15.0—50.0 mc. Type ML-14. Range: 3.0 mc—75.0 mc. Type ML-6. Range: 1.0 mc—125.0 mc. 
Type ML-6 except that it is p.ovided Supplied per mil type CR-24 when Identical in performance to Type ML- Supplied per mil Type CR-18, CR-19, 
with pins of large diameter. See drawing. specified 6 except for height of the metal can. CR-23, CR-27, CR-28, CR-32, CR-52, CR- 
Pin diameter: .093 + .002 Pin diameter: .062 + .002 Pin diameter: .050 + .002 54, CR-33, CR-35, CR-36, CR-48 when 
Pin Length .400 + .030 Pin length: 188 + .005 Pin length: .238 + .010~.015 specified. Hermetically sealed metal 
holder with glass and metal base. 

Pin diameter: .050 + .002 

Pin length: .238 + .010 — .015 


CR Y S TA L 5 pay off Type ML-6W. Range: 2.0 mc— 


75.0 mc. Same as Type ML-6 

é except wire leads are pro- 

in plus performance vided, eliminating the need 
for a crystal socket. 


Aidisieaiey <.contlaiey ., tala under Sidahict working conditions. Everything M, —Pin diameter: | .030 + .002 
you want in a crystal is guaranteed you by Midland’s Critical Quality Control. It’s the ’ ae See ee 
system of checks and tests that guards the quality of every Midland crystal from selection 

of the raw quartz to final sealing of the unit. 


‘Midland makes more frequency control crystals than anybody else. Only a product of 
the highest quality rates that kind of demand. That’s why with Midland crystals 
you can be sure of the finest in frequency control. 


Our engineering staff is ready to help you with any crystal problem, including 
development and production of specials for individual requirements. 


Type ML-5. Range: 80—200 Kc. Black 
phenolic holder—gasket sealed. Wire- ; 
mounted, silver-plated. The three pin 2 %, Type ML-1A. Range: 2.0 mc— 
base fits standard 3-pin mounting ; x 15.0 mc. Supplied per mil Type 
socket. : CR-1A when specified. Holder is 
Pin diameter: -156 + .003 ; , phenolic, gasket-sealed. 
Pin length 594 + .032 iN Pin diameter .125 + .005 
. Pin length: .625 + .030 


Type ML-13. Range: 90 Kc to 300 Kc. Hermetically 
sealed. Can is taller to accommodate the low 
frequency crystal blank 

: ns Pin diameter: .050 + .002 
Type ML-4. Range: 2.0 mc—10.0 mc. Supplied ’ Pin length: .238 + .010 — .015 
per mil Type CR-5, CR-6, CR-8, CR-10 when 4 
specified. Holder is phenolic, gasket sealed. 
Pin diameter: .093 + .002 
Pin length .400 + .030 


Type ML-171. Range: 1.5 mc—10.0 m« 
Black phenolic holder. Pressure mounted, 
stainless steel electrodes. Banana f 

pins. 


Type CM-1. Range: 1.0—15.0 mc. Black phen- 
z s seat ~N olic holder. Fixed airgap or pressure mounting 
Pin diameter: Not Applicable with stainless steel electrodes. 
Pin length 825 Pin diameter .125 + .005 
Pin length 656 + .030 


~ S A >) ( seciall b e 
Ne oe tee THE Yfféllaned MINIATURE SERIES 
> Provided with two wire lead , elim 1 


inating need for a crystal socket “ * 
All glass, hermetic seal. N ...for every crystal application 
grounding prot ai rae : r 
Pin diameter: .018 + .00 Developed to serve the growing trend to miniaturization, Midland 
Pin length: 1.625 5 ee ‘ ° ° 
: miniatures are now available for every crystal need, including 


Type ML-2G. Range: 200 Kc—150.0 color television. They'll do an outstanding job for you. 


An all glass 7-pin miniature of 


onal proportions as Whatever your crystal need—conventional or highly 


iature receiving tube. cn - 
ee Sao ae specialized—when it has to be exactly 
n length 2 = 
right, contact Midland. 
ML-300 Series 


For color television. All-glass. 7-pin 
base ideal for printed circuits. 


FAST SERVICE on many regular stock types, 
available from inventory or on short order. 


Type ML-18. Range: 5.0 mc—150.0 mc. This unit 

is a metal counterpart of the MLIG. Hermet Ee OP Le worip's LARGEST PRODUCER OF QUARTZ CRYSTALS 
cally sealed holder with glass and meta ase 

Available with fixed pins if desired instead of 3155 Fiberglas Road 


the wire leads illustrated here ae -+.every one produced to the industry’s highest standards. 
Pin diameter: .040 + .002 Pin length .234 ~ .030 seseespis ¥. NGnses 


Wire: .017 + .001 Dia. by 1.500 + .062 long 
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TOWER'S DEW LINE INSTALLATIONS 
GUARD US AROUND THE CLOCK 


| » aul Revere had a snap when it came to warning the country- 
side of impending attack. A fleet-footed horse, a feeble 

lantern or two, and a sharp eye cocked seaward were all that 

he needed to alert an infant nation’s defenses. Today, 

danger moves swiftly on lightning wings, from any direction. 


Our security is measured not with an hour glass... but with 
a stop watch! 


TOWER designed, fabricated and erected major elements of the 
Distant Early Warning (DEW) line spanning the frigid wastes 


is flashed from this radar barrier to assure our nation of 
those precious extra seconds. 


Write for free illustrated booklet 


tower 


fabricators 
and erectors 
the world 
over 


CONSTRUCTION CO. 


Sioux City, lowa 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| of northern Canada. Instant warning of any aerial attack 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


actual number is classified information 
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‘Trangitr 


RATINGS AT 135°C CASE TEMPERATURE 


Peak Maximum Peak 


Recurrent Average Recurrent 

Inverse Forward Forword 

Voltage Current Current 

Type (volts) (ma) (amps) 

MILITARY TYPES Inzsa" | 95 1000 ‘ 
1N254* 190 400 1 
1N255* 380 1.2 
1N256* 570 2 6 
*JAN Type 


STUD MOUNTED TYPES 1N332 
1N334 
1N336 


) 
2 
Available in voltage ratings up to 570V PIV, Transitron’s military 
type rectifiers are preferred types for new designs in all rectifier 
applications. Write for Bulletin TE-1336 


High current ratings are achieved through efficient conduction 
cooling. Rugged construction and rigid mountings give high shock ag 

: F 1N 
and vibration resistance. Write for Bulletin TE-1321. 


LEAD MOUNTED TYPES RATINGS AT 


100 


The proven performance and dependability of the stud mounted 
types are now available in a versatile lead mounting arrangement. 
High forward conductance assures both high efficiency and good 
regulation. Write for Bulletin TE-1335 


MINIATURE TYPES 


Ideal for low current power supply and magnetic amplifier circuits, 
the miniature rectifiers are particularly useful in aircraft, missile, 
or other critical applications requiring small size and high tempera 
ture reliability. Write for Bulletin TE-1338 


MEDIUM POWER TYPES RATINGS AT 125°C CASE TEMPERATURE 


Transitron’s medium power silicon rectifiers are rated up to 20 1 50 20 


amperes per cell at 125°C. Their small size and high efficiency 
permits the design of compact lightweight circuits. Complete en 100 
vironmental protection is assured through hermetic sealing and 
rugged construction. Write for Bulletin TE-1337. 


HIGH POWER TYPES INATIA 


Fransitron’s high power silicon rectifiers are designed for reliable IN412A 
high temperature service in power supply and magnetic amplifier 
circuits requiring up to 35 amperes per cell. Their heavy duty IN413A 
flexible anode lead and ¥&” stud offer a high degree of mechanical 
ruggedness. Write for Bulletin TE-1337. 


E Ss SPECIFICATIONS AT 150°C 


Maximum Inverse Current Minimunr 


HIGH CONDUCTANCE TYPES er.) See Pee 


@ 100 ma @ 25°C Voltage 
Type (volts) 


‘sitron’ Mini: - ol; ico *s fez “ or- 
Transitron’s subminiature glass silicon diodes feature high for 1N482B 


1N483B 
They are ideal for miniaturized circuitry and other applications 1N484B 
requiring high voltage ratings and low inverse current. Write for 1N485B 
Bulletin TE-1339 IN486A 


HIGH FREQUENCY TYPES SPECIFICATIONS AT 100°C 


rhe silicon bonded diodes are small area junction diodes specif- Forward eee ee eteaers 
ically designed for high frequency circuits up to 1000 mc, and Voltage Voltoge 
fast switching applications requiring recovery times of .15 micro m Jods ith plileea. 
seconds or less. They are particularly useful in detector, dis 0@ 30 
criminator, logic and high speed transistor circuitry. Write for 
Bulletin TE-1308-A 


ward conductance and reliable operation at high temperatures. 


In addition to the above products, a wide variety of standard, as well as special, 
types are also available. Transitron's special engineering group is available to help 
with specific applications. Inquiries concerning your particular problems are invited. 


... leadership in semiconductors 


SPECIFICATIONS AND RATINGS AT 25 C 


oe TRANSISTORS 


Common Maximum } Maximum 
Emitter Power Collector 
Current Dissipation Voltage 


Gain, B (milliwatts) (volts) Transitron’s PNP junction transistors are designed for 
100 @ 75°C | high reliability applications requiring exceptional per 

a Sas aes formance under severe operating conditions. Welded 

100 @ 75°C hermetic sealing and 100% inspections for shock, vibra 

tion and moisture resistance insure dependability and 

100 permanent environmental protection 

100 
100 
100 
100 


A variety of types are available covering a wide range 
of uses. Included is the type 2N200, which is specifi 
cally intended for military applications where ambient 
temperatures up to 75°C are encountered. Other types 
feature low I.o, high gain and low noise figure. Write 
for Bulletin TE-1320 


NHN NK 
OAuwn 


150 
150 
150 


| > & b> 
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SPECIFICATIONS AND RATINGS AT 25°C POWER TYPES 


Minimum . ’ . 
‘ ) noOwe ¢ ) are » > 
DC Common Maximum Transitron’s power transistors are intended 


Emitter Collector | Maximum | Maximum for use in Class A or Class B output stages, 
Current Voltage Collector Power -_ e _ 

Gain Vee Beak peek Dissipation servo motor drivers and similar applications 
(B @ Ie) (volts) (amps) (watts) requiring up to 30 watts load power at 25°C. 
cass. | 3 ] 10 Operation up to 75°C is possible at reduced 
8@ .5A 2 10 ratings. Low saturation voltage and useful 
12 @ 1.0A 5 3 10 current gain up to 3 amperes permits efficient 
12@ .5A 5 2 10 switching. Write for Bulletin TE-1320 


SPECIFICATIONS AND RATINGS AT 25 °C 


Inverse G O D B O 
Forward Current ot Maximum L 


Current Specified Operating 


at lV Voltage Voltage 
ma) (ua @ V) (volts) pti | 


200 1 » 


Features 


* Complete Reliability. 


© Superior Forward Conductance. 


JAN TYPES . . 
¢ Higher Inverse Resistance 


® More Uniform Characteristics. 


® Greater Ruggedness. 


The proven performance and = superior characteristics 
Transitron’s gold bonded germanium diodes are available 
wide variety of military and commercial types. Millions of these 
COMPUTER gold bonded diodes are in use in such applications as airborne 
TYPES computers, high temperature magnetic amplifiers, and business 
machines. They have established an outstanding record of de- 
pendability in critical applications 


H!| TEMPERATURE Mechanical and electrical ruggedness 1} “built in” to the 
TYPES Transitron diode through the unique gold bonding process and 


close manufacturing control. An all-glass hermetically sealed 
case insures complete environmental protection, All Transitron 
diodes are subjected to rigid 100% inspections, including shock, 
HI RESISTANCE vibration and temperature and humidity cycling. 
TYPES | Write for Bulletins TE-1300 and TE-1319. 


‘Trangitron electronic corporation 


MELROSE 76, MASSACHUSETTS 
MElrose 4-9600 


Get an on-the-job demonstration 
of your next steel tower... 


Our Youngstown “Showroom” has a variety 
of Truscon Towers in full operation 


We can’t bring a steel tower to you; 
but the next time you’re in Youngstown, 
you can see and inspect several Truscon 
Steel Towers in actual operation—study 
their features—and select the one that 
can do the best job for you. 

You'll be able to examine: 

. A 150-foot self-supporting tower for 

AM broadcasting 

. Four 400-foot self-supporting tow- 

ers in directional array for AM 

broadcasting 

. Six 350-foot self-supporting towers 

in directional array for AM broad- 

casting with one supporting an FM 
antenna 

. A539-foot self-supporting tower sus- 

taining both an FM anda TV antenna 

A 1000-foot guyed tower with TV 

antenna. 

Of course, Truscon will engineer and 
construct a tower to suit your specific 
requirements—whether tall or small 
... guyed or self-supporting ... tapered 
or uniform in cross section, for AM, 
FM, TV, or Microwave transmission. 

Be sure to inspect Truscon’s modern 
and efficient manufacturing facilities. 
These, combined with Truscon’s un- 
excelled fund of practical knowledge, 
assure towers of strength and lasting 
dependability. 

eer 1 If you’re planning a trip in the vicin- 
WFEMJ-TV ity of Youngstown, make it a point to 
Truscon Triangular see these Truscon Towers. Let our Radio 
Guyed Tower Tower Sales Department know when 


es De WKBN-TV 
1000-Feet Tall you're coming. They'll be glad to see you. 


Truscon Self-Supporting 
Tower 539-Feet Tall 


TRUSCON STEEL DIVISION 
REPUBLIC STEEL 


1092 ALBERT STREET * YOUNGSTOWN 1, OHIO 


W BBW Export Dept.: Chrysler Bldg., New York 17, N.Y. 


Truscon Self-Supporting é 
Tower 150-Feet Tall <t ~ A NAME YOU CAN BUILD 


Truscon Self-Supporting Directional Towers 350-Feet Tall WFMJ-FM—Truscon Self-Supporting Directional Towers 400-Feet Tall 
; 
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AlSiMag Alumina ceramics as thin as .009”' have 
demonstrated outstanding advantages as elec 
tron tube components. Their success in this de 
manding application opens up new fields of 
design opportunity for these versatile materials. 


Why not investigate the possibilities of 
AlSiMag Alumina ceramics for your ap- 
plications? Send blueprint or sketch with 
details of operation for complete infor- 
mation. Special Alumina Bulletin No. 
562 will be sent on request. 


d 


A Subsidiary of se 
< Ma 


Minnesota Mining and 2 
Manufacturing Company > 


ALUMINA 
CERAMICS 


Do you need a material 

with superior electrical 

characteristics at high temperatures 

and frequencies . . . strong, high com- 
pressive, flexural and tensile strengths . . . 
hard, 9 on Mohs’ scale, resists wear and abra- 
sion of most known materials . . . rugged, resists 
mechanical shock, vibration, high operating tem- 
peratures . . . chemically inert . . . resists re- 
peated hot-cold shock . . . thermally conductive, 
dissipates heat by rapid thermal conduction? All 


are possible in the many AlSiMag Aluminas 


Precision tolerances can be maintained. Surfaces 
may be ground or polished to 10 micro inches. 
Shipped in any desired quantity—within your 


tolerance spread and promised delivery cycle. 


CHATTANOGCGA 5, TENN. 


Se Cc re) R P re) R A 4 4 oO N SSTH YEAR OF CERAMIC LEADERSHIP 


Branch offices in these cities (see your local telephone directory): Cambridge, Mass. * Chicago, Ill. * Cleveland, Ohio * Dallas-Houston, Texas * 

Indianapolis, Ind. * Los Angeles, Calif. * Newark, N. J. * Philadelphia, Pa. * St. Louis, Mo. * South San Francisco, Calif. * Syracuse, N. Y. * Tulsa, 

Okla. Canada: Irvington Varnish & Insulator Div., Minnesota Mining & Mfg. of Canada, Ltd., P. O. Box 757, London, Ontario. All other export: 
Minnesota Mining & Mfg. Co., International Division, 99 Park Ave., New York, N. Y. 
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Here's 1% accuracy in an extremely 
stable non-wire wound resistor at 
a price low enough to permit its use 
wherever the characteristics of com- 
position carbon resistors are not fully 
suited. IRC'’s unmatched experience 
in producing film type resistors has 
led directly to the superior reliability 
and stability of IRC Deposited 
Carbons. Outstanding characteristics 
inciude load, environmental and age 
stability and ability to operate at 
higher temperatures than MIL speci- 
fication requirements, low wattage 
coefficient, and low capacitive and 
inductive reactance in high frequency 
applications. 


Circuit instruments Inc., St. Petersburg, 
Fic, » EMEC, Inc., Sylmar, California + 
Hycor Company, inc, Vego Baja, 
Pyerto Rico 


Molded — 
Deposited Carbon 


Molded Deposited Carbon resistors 
are now available from IRC in 5 
sizes: types MDA— 2 watt, MDB— '4 
watt, MDC—' watt, MDF—1 watt, 
MDH —2 watts. The molded plastic 
housing provides complete mechani- 
cal protection, minimizes the effect 
of moisture and improves load life. 
characteristics. These 1% precision 
film type units exceed MIL-R-10509A 
specifications. 


COMPARISON SURFACE TEMPERATURE RISE VS. LOAD 


Surface Temperature Rise—°C 


Molded vs. Unmolded Deposited 
Carbon Resistors 


4 6 8 
Load Applied in Watts 


erie 


Boron Carbon 


Where a high degree of accuracy 
under widely varying temperatures 
is required, IRC Boron Carbons offer 
an ideal combination of characteris- 
tics. Their superior temperature sta- 
bility is provided in 3 sizes: Types 
BOC— '2 watt, BOF—1 watt and BOH 
—2 watts—all 1% accuracy. Con- 
sidering weight, size and cost factors, 
plus lower capacitive and inductive 
reactance, these film type precision 
resistors can satisfactorily replace 
wire wounds. 


IRC TYPE 


Equivalent MIL Style 


W attage (40°C 
Ambient) 


Max. Continuous 
foltage 
Minimum Ohms 


Maximum Ohms (IRC 


makes them all...can 
recommend without bias.. . 


HYCOR DIVISION of IRC, Sylmar, Calif. 


= 


Wire Wound 


IRC’s winding skills and automatic 


assembly equipment provide pre- 


cision windings to exacting stand- 


Only from IRC can you obtain Boron 
Carbon resistors with the protection 
of a molded plastic housing. Any 
risk of mechanical damage to the 


ards. Continuous inspections at every 


stage of manufacture assure maxi- 


mum reliability in each finished 


resistor. Available in 7 sizes includ- 


coating or of insulation breakdown ing tiny Type WW10J— 8 
is overcome. Any need for speciai Standard tolerance +1%; minimum 
handling is eliminated, and moisture tolerances are shown below. 


and load life characteristics are im- 
proved. 5 sizes—Types MBA—'s 
watt, MBB—'4 watt, MBC—'2 watt, 


MBF—1 watt, MBH —2 watts. All ex- Minimum Tolerances 
ceed MIL-R-10509A specifications. Types WW2 
Resistar 3,4,5,8 Type WW10J 


and 11J 


TYPICAL TEMPERATURE COEFFICIENT 


amecen: oe 


TT 
{\) A) 


RESISTORS OVER TEMP. } i ae 
tance oF =35° To » +109" | ill 
oe Shit MTN) 
BUA) 


| Fail 


MANY COMBINATIONS OF CHARACTERISTICS AND 
OPPORTUNITIES FOR COST REDUCTION ARE INVOLVED 
WHEN SPECIFYING CLOSE TOLERANCE RESISTORS. NO 
OTHER SINGLE SOURCE CAN OFFER YOU THE SCOPE 
OF TECHNICAL GUIDANCE AVAILABLE FROM IRC. 


use coupon for complete data ! 


international Resistance Co., Ltd., Toronto, Licensee 


—ws 


Pee ‘ oe gi : j bes 
ai J RE 
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Encapsulated 
Wire Wound 


Series "PH" Encapsulated resistors 
are produced to IRC's high standards 
and represent many years’ experi- 
ence in the development and manu- 


facture 


resistors. 


of precision wire-wound 
Available in;many types 


and styles, including types for use 
in printed wiring assemblies and sub- 
miniature Type 128A. Standard fol- 
erance +.1%. Also, +1%, 0.5%, 
.25% and .05% can be supplied. 
Series PH” offers the most complete 
selection of Encapsulated precision 
wire-wound resistors available . .. 
_all designed to meet MIL-R-93A 
specifications. 


BULLETI INS ON 
Deposited Carbons 
Molded Deposited Carbons 
Boron Carbons Molded Boron Carbons 
Type WW Precisions Series P 
Name 


Company 
Address 


City 


SEND ME TECHNICAL 


INTERNATIONAL 
RESISTANCE COMPANY 


Dept. 584, 401 N. Broad St., 
Philadelphia 8, Pa. 


State 


HERE IT 1S! 0°", 


Vignettes 


A NEW Plug-In Trimmer Germanium Milestones 
for Printed Circuit Boa rds peter to general belief, ger- 


manium has been used in elec 
tronic circuits long before the advent 
of the transistor. As long ago as 
1923, Dr. Charles G. Smith of Ray 
theon applied for a patent on the use 
of germanium as a rectifying ele 
ment. This patent, No. 1,679,448- 
Electrical-Current Modification, 
awarded in 1928, is described below 
The invention involves the use of 
a resistance element whose resistance 
changes rapidly in response to tem- 
perature changes. The temperature 
coefficient may be either positive or 
negative and preferably has both a 
positive and negative range so that 
it may be changed from positive to 
negative by a relatively slight change 
of temperature. Germanium is such 
an element. See Fig. 3. 


= ou ° 


. a2 e®ea/f5° ° 


The ERIE 3192 Plug-In Trimmer keeps pace with current 
design trends while maintaining the qualities for which ERIE 
Trimmers have long been notable—fidelity to specifications, 
rugged stability, and straight-line capacity change throughout 
the total range. All the features of the popular Style 557 are 
embodied in this new trimmer. 

Note these features: 


In rectifying alternating current, 
the temperature of the resistance ele- 
ment is varied in synchronism with 
an alternating current so that it of 
. _ " E , fers greater resistance to the passage 
Designed specifically for Printed Circuit Boards of the ac in one direction aa in the 
Ideal for critical vibration applications 


a % i 9 ae? : other. (Greater resistance during the 
Compact and convenient for application in miniaturized positive half-cycle than during the 
circuits negative, or vice versa.) The tem- 
perature may be varied directly by 
the ac or by an auxiliary source of 


Available with zero or negative temperature character- 
istics 
Custom built assemblies to suit the customer’s needs heat whose frequency of applicatio: 
ERIE has been a leader since 1940 in the manufacture of is synchronized with the ae. 
Printed Circuits. The ERIE Printed Circuit Board shown A typical circuit showing the use 
above has these special features: of germanium as a rectifying ele- 
> is seen ij ‘ig. 2. The bs: ory 
Approved by Underwriters’ Laboratories en eee oe shat pelenig 4 
Unusually rigid construction will oppose alternate half-cycles of 
‘ 2 ss the current and aid the other half 
Boards do not come in contact with acids of any type ere The edie al of the nd 
pe — skeet : vidual currents produced by the bat 
ustom designed to meet your requirements tery (B) and the trasformer (T), in 
Write for Engineering Bulletin on the ERIE 3192 Plug-In Trimmer the absence of the germanium ele 
and ERIE Printed Circuit Boards. ment (G), is represented by curve H 
i By properly coordinating 
the circuit elements, the relatively 
ERIE ELECTRONICS DIVISION large half-cycles of current (positive 
ERIE RESISTOR CORPORATION cycles of curve H) 
Main Offices and Factories ERIE, PA. 
Manu uring Subsidiaries 2 : i ¥; ° . 
HOLLY SPRINGS, MISSISSIPPI * LONDON, ENGLAND * TRENTON, ONTARIO range where its coef cient i NSS 
tive. Resultant current is curve D 


may be caused 
heat the resistance element G to the 


fa 
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SOMETHING NEW FROM VARIAN... 


HIGH 
STABILITY 2 


WITHOUT ELECTRONIC COMPONENTS 


be 
. VA-1281 


Stalo Cavity 
with VA-201 klystron 


VA-1282 

Stalo Cavity VA-1280 
with X-26 klystron Stalo Cavity 
with VA-201 klystron 


Now—with Varian’s new line of high Q Cavities, frequency 

stabilized local oscillators (Stalos) utilizing direct cavity stabilization 
are commercially practical. Varian Stalo Cavities provide a very high 
degree of short time frequency stability. Stabilization is completely 

independent of the frequency of oscillator fluctuations and external 
disturbances ...an inherent advantage over electronic stabilization 
systems utilizing the feedback principle. Elimination of all electronic 

components except the klystron oscillator also affords greater relia- 
bility and longer life. 
The ratio of the oscillator modulation sensitivity to the modulation See eee 
sensitivity of the stabilized oscillator defines the stabilization factor COMPLETE PECHNIC AL 

of the cavity. Varian Stalo Cavities are available in three models DATA and specifications 
VA-1280, 1281 and 1282—offer stabilization factors from 15 to 160 are now available. 

.. cover a wide range of important applications, including stabiliza- : 

tion of signal sources in high power klystron transmitters. . . Your inquiry is cordially invited, 
airborne uses in conjunction with receiver local oscillators 

. laboratory testing. When used with Varian’s new 

highly stable reflex klystron oscillators, stability THE VARIAN associates 


MARK OF 
comparable to that of many crystal controlled ‘i asians } PALO ALTO 10, CALIFORNIA 
oscillators can be obtained. = 


Representatives in principal cities 


KLYSTRONS TRAVELING WAVE TUBES, BACKWARD WAVE OS LATORS, R. F SPECTROMETERS 


V ERS, MAGNETS 


UHF WATERLOADS, MICROWAVE SYSTEM COMPONENTS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPME?D 
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MALLorY 


Etched cathode 


FP plate for 
85°C service 


Leakproof seal 


look Inside to See Why 
IP Capacitors Perform Better 


citors. To find out why Mallory FP voltage de-rating. 


() SIDI imilarity can be deceiving, with electro- years without premium cost, eliminates need for 
IVtIC ¢ pacl 


Capacitor have long been the leader in their field, P , 

Carefully integrated design issures extremely 
vou need to look 7nside the can... to see these extra rae: : - : 
é stable characteristics throughout entire life. 
ures of design: 


: wee Strict quality control in manufacturing assures you 

Genuine fabricated plate anode, originated by) so ; 2 
complete dependability of every capacitor. Plan to 

Mallory, provides high capacitance in small volum« ne < 
ag use this high standard of quality and uniformity in 

to give superior heat dissipation, handle high . ree 
the equipment you are now designing, or already 

ripple current and provide low inter-seetion coupling ‘ = ae 
have in production. A Mallory capacitor specialist 


Etched cathode prevents cal ripe can give you valuable help not only in selection of 
“VOL «lp ( Lif Ahk OKT : ’ a 

; reduce r-f impedance appropriate ratings and sizes, but also in coordinat- 

it Cwutce it~ 1Weda ™ : 


ing capacitors with design of related components. 


85 C construction, standard i P eap for Write today for our latest Teehnieal Bulletin. 


Serving Industry with These Products: 
' 


Electromechanical—Resistors * Switches * Television Tuners ¢ Vibrators P.R. MALLORY & CO. inc. 

Electrochemical— Capacitors > e Mercury Batteries 

Metallurgical—Contacts * Specia tals and Ceramics ¢ Welding Materials 
Parts distributors in a T t 1 


standard compone 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Ce ee 
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neettww nolaonelanng 


The Original Full Rack and the 
Portable Unit Produce the 
same Precise Test Signals. 


~~ Video Transmission Test Signal Generator 


* Completely self contained * Portable * Multi-frequency burst * Stair- 
step * Modulated stairstep * White window * Composite sync *® Regulated 


power supply. 


Now, Telechrome Video Transmission Test Equipment is available as a completely 


portable 12'4" standard rack mount ng unit 


Everyday these Test nals generated by Telechrome e quipment, 
Coast-to-Coast by NBC, CBS, ABC, the Bell System, Canadian Bel! and leading inde 
throughout the U.S. and Canada. Hundreds of network aff 


ated 


pendent TV stations 
TV stations and telephone TV centers thus check incoming video signol 
The compact, inexpensive, portable Model 1003-A is all that is required to gener 


ate signals for local and remote performance checking of your entire video 


micro-wave facilities 


1521-A OSCILLOSCOPE CAMERA «% 
—Polaroid type for instantane 

ous | to | ratio photo-recording 

from any 5” oscilloscope 


DELIVERY 30 DAYS 
Literoture ¢ ese and e then 


ents for color TV by ELECHROME 
t 


these rr 
instrum 
available on reques 
—— 


| The Nation's Leading Supplier of Color TV Equipment 
88 Merrick Road Amityville, N. Y. 


INCORPORATED AMityville 4-4446 
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Electronic Industries News Briefs 


Capsule summaries of important happenings in attairs of equipment and component manufacturers 


5 SYLVANIA ELECTRIC PRODUCTS, INC., 
EAST New York, N. Y., has embarked upon a multi- WEST 
r ) lollar expansion program in the atomi 

ANACONDA WIRE AND CABLE COMPANY ower field, The program will extend over l'HE BENSON-LEHNER CORP., Lo 
now nt f gael ec : — Calif., data reduction equipment man 
‘ ead-« ed has announced the introduction 
ile. The new facilitie on atendsi UNITED TECHNICAL LABORATORIES, service program, availabl to 
ction during t - ‘ INC., Morristown, N. J., has announced that throughout the world 

their KLIPZON line of self-holding prods and 

ARROW ELECTRONICS, INC... hi: r ‘ en has be taken over jointly by FEDERATED METALS DIVISION 
their Industrial Department to re rte ogee I ment anufacturing Co., Rockford, can Smelting and Refining Co. has esta 
t 525 Jerricho Turnpike, Mine: N.Y re ines mlectronic p., Los Angeles 


installing extensive equipme 


paper-in lated of 


1 West Coast core solder manufacturing 
in San Francisco, Calif 
BARRY CONTROLS, INC., aad ne VISUAL ELECTRONICS CORP., New Y« 
has arranged to purchase all phys é N. Y., has been appointed national distributor GENERAL ELECTRIC COMPANY’s C: 
Sheet Meta -roduct } r complete microwave Taciitie f Lambda Department’s Pacific district offices aré 
"acit located at 2106 W. Washington PI! 
Angeles, Calif 


LOGISTICS RESEARCH INC., Redon: 
D-WEST Beach, Calif., has delivered an ALWAC ele 
tronic digital computer to North Americar 
Aviation Inc., marking the third ALWA‘ 
ery in the first quarter of 1956 


CORNING GLASS WORKS, Corni 


formed n Ele ror Con 


ARMOUR RESEARCH FOUNDATION of Il! 
Institute of Technology, Chicago, I 
EMERSON & CUMING, INC., le Vd 14 industrial companies in a coopera NUCLEAR CORPORATION OF AMERICA, 
iditiona 15,00¢ ft of ma F eee ¢ enture t determine how nucle: re INC., has acquired Isotope Specialtie ( 
we t t Washi > an be alue in their ops t Burbank, Calif., in exchange for 47,991 share 
of Nuclear’s Class A stock. In a similar 
BATTELLE INSTITUTE, C mbt action involving the exchange 
FAIRCHILD CAMERA & INSTRUMEN' established a Systems Engineering ivisior shares of Class A stock, Nuclear has 
CORP., Syosset, y - ee a f rch in the development an { rn ¢ quired the asset and busines fr 
f ' ndisclo quant : iti tomatic processir nd control Chemicals, Inc., Burbank, Calif 
DU MONT ILLINOIS INC., a wholly-owned PACIFIC AUTOMATION PRODUCTS, IN¢ 
I Mont corporation in Chicago, ill., hz ) Glendale, Calif., has been awarded a r 
tal hed to handle sale of ‘ in excess of $2.3 million by General Dynan 
GENERAL ELECTRIC COMPANY, ve : ograph unit ; d Convair Division in San Diego, Calif 
is planning ng-term frna ‘ 
yates eset vesteaarsacede RESIN INDUSTRIES, Santa Barbara, ( 
chedulec pc Mtantic : WATCH COMPANY. has been acquired by the Borden Company 
ong “ic . t de nt )} } ee warded four con New York, N. Y. The acquisition includes the 


these consolidated activities of Resir Industrie 


f 


vit the Wail ivision o seneral Resinite Sales Corp. and Grant Chemical Co 

GENERAL PRECISION LABORATORY IN( Dunamte _ ; a aleaiter ; opment, all of Santa Barbara 

ihe ntville, N. Y., ha en i r hanical 

. , SNYDER ANTENGINEERS, INC., 
Coast affiliate of Snyder Mfg. Co., ha 


S-HONEYWELL REGULATOR a large warehouse at 2724 Leonis | 


Calif 


MINNEAPOLI 


coO,, itica 1V ” v1 rt 
arn isic w ign and 
4 reference wuldar t \ tem to 


KENT MFG. CORP. has opene 


for the facturir f fir ectr | FOREIGN | 


Newton, Ma INTERNATIONAIT BUSINESS MACHINE 
CORP., ha nsta n IBM Electronic 
MAGNAVISION ELECTRONICS CORP., G Dati Proce ng Machine, the first in the 


N. J., has of} new tae t ndustry, in the 


the manufacture f TV 


CORPORACION NACIONAL  DISTRIBUI- 
DORA, S. A., Mexico City, Mexico, ha 
ceived a manufacturing and sales 

Du Mont TV receivers and radios 


r'HE W. L. MAXSON CORP. al 
THE NEW LONDON INSTRUMENT CO t office at Arlington, Te rane A 
Ne | | r ‘ 


New Londor 


MARCONI’S WIRELESS TELEGRAPH CO. 
LTD., Chelmsford, Essex, Engle ‘ I 
t ‘ pftes oo Ree oi te and Vv handle awarded a contract by the 

t . . . the ) the area Telegraphs for the building of 


high power broadcasting station 


nn., change \ 


OGDEN COIL & rTRANSFORMER COM- 
PANY 1 it acilities t 3s W LEAR, S. A., Geneva, Switzerland 
r Electronic, GmbH, Reim, Germany 


f 


I I é lor pace ablished a yperating companies 
OTARION, INC.,, I N pre ‘ I ort the expanded European ope 
t t ipy Inc., Santa Monica, Calif 


K 


RADIO STATION ONDAS del LAGO, 
caibe Venezuela, has purchased TV | 
facilities from RCA. The statior 
potential audience fF 130,¢ 
WESTERN UNIO TELEGRAPH CO. has Fecti radiated power of 12 kw 


W 


rHt POLYMER CORP., O| PENNSYI 
VANI Readir P t ff 
and warel e at 8 Ninth A y. 4 ith Raytheon Manufacturing 

tion of all of the necessary SORENSEN LTD., Zurich, Switzerland 


ition equipment for sidiary of Sorensen & C« Inc., Stamford 


REEVES INSTRUMENT CORP 
ia G t New York re ti-channel microwave Conn., has merged with Applied Research and 


I ’ S New York, N. ¥ Chicago Development Ltd., also of Zurich 
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& Textolite COLD PUNCH 11570 


a laminate 
for today’s 
automation 
trends... 


new precision registry 
for printed circuits 


G-E TEXTOLITE Cold Punch 11570, a phenolic paper-base 
laminate, adds new concepts to mechanized printed circuitry. This 
high insulation resistance XXXP laminate can be punched at normal 
room temperatures—eliminating dimensional changes in the ma- 
terial, as is the case of grades that are heated prior to punching 


The cold fabricating quality of G-E TEXTOLITE 11570 makes 
possible precision registration of printed circuits, and affords ati ; e 
manufacturers the opportunity to use automatic assembly equip- SEE THE DISPLAY OF G-E TEXTOLITE COLD PUNCH 11570 
ment in mounting components. AT THE IRE SHOW BOOTH 526-530—KINGSBRIDGE ARMORY 


Other outstanding features of G-E TEXTOLITE 11570 include 
high flexural strength, very low power factor, high heat resistance, 
and optimum uniformity. The translucency of TEXTOLITE 11570 
permits a visual check for accuracy of circuit registration 

This new G-E TEXTOLITE Cold Punch 11570, with superior 
electrical and mechanical properties, now offers new opportunities 
to electrical and electronic manufacturers | 


ee, ee 


| Laminated and Insulation Products Department 
Section TTL-66, P. O. Box 5911, Cleveland Ohio 
Please send me your new booklet 
A Laminate for Automatior 


Progress /s Our Most /mportant Product \ Please have your representative call 
Lm 


Name 


Firm 
G-E Textolite Laminated 


1 ' < ' 1 Stree 
trrathene® diated Polyethylene : one Ir ’ street 


Mica and Mica Mat Insulation * Insulating - 
City Zone State 


Varnished Cloth ond Tapes * Sealing and Filling | j 
—— mee eee eee eee ee ee ee ee ee ee oe 
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EIMAC X600 Klystron covers 
1700-2400mcs at 10kw/cw 
with less than one watt drive 


Delivering 10 kilowatts at 1700-2400mcs., 
the Eimac X600 opens another portion of 
the spectrum to high power forward-scatter 
communications. This new four cavity 
klystron operates at 40% efficiency with 
power gains up to 50 db. 

Exceptionally wide range tuning over 
700mc., giving one tube coverage between 
1700 and 2400 megacycles, and a large, 
conservatively rated oxide cathode are 
bonus features of the Eimac X600. The 
exclusive Eimac modulating anode makes 
it desirable for pulse and amplitude modu- 
lation applications. 

As is the case in all Eimac UHF klystrons 
RF circuitry is completed outside the 
vacuum envelope giving equipment manu- 
facturers the exclusive advantages of read- 
ily adjustable input and output coupling 
and individual intermediate cavity loading. 
Users benefit through accessible tuning 
elements, ease of maintenance and operat- 
ing economy. 

=} 

For information on the X600 and 
other Eimac klystrons for high power 
tropospheric scatter and MTI radar 


systems, contact our Application 
Engineering Department. 


EITEL-McCULLOUGH, INC. 
SAN BRUNO ¢ CALIFORNIA 


The world’s largest manufacturer of transmitting tubes 
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A NEW TYPE OF 


CATHODE RAY TUBE 


MAINTAINS brilliant traces indefinite! 


Now you can examine nonrecurrenl 


phenomena without resorting to 


photography. The Memotron, a direct 
display cathode ray storage tube, retai 
transients— permits leisurely exami 
on the tube face 

There is no blooming fadins 

And the high tube brilliance pern 


use without a hood, even in 


well-lighted surroundings 


DISPLAYS 


Even the most 


and analys 


INSURES 
When a file 


t, unitorm 


of differences 


FUNCTIONS as curs 
An oscillograph 


fy 


PICAL APPLICATIONS: A 


levice for t lisp 


con 


application 


GENERAL SPE 
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NEW Size 8 servo combination 
rivals Size 9 performance 


Here, no bigger than your thumb, is the smallest prac- 
tical servo control motor currently produced. Com- 
bined with Transicoil’s new Size 8 motor driven 
induction generator, and powered by a new completely- 
transistorized servo amplifier, this motor offers you 
the unusually high torque-to-inertia ratio of 28,000 
radians /sec 

Compared with a Size 9 control motor—until now, 
the smallest practical unit available—Transicoil’s new 
Size 8 measures only 0.75 inches in diameter, 10% 
smaller, and weighs only 1.4 oz., 40° lighter. Yet it 
operates on standard voltages from 26 to 52 volts, and 


52 volts with center tap, at 400 cps, permitting push- 
pull transistor application. 

Hence, just as Transicoil’s introduction of plate to 
plate wiring eliminated the transformer, once neces- 
sary in servo systems, the Size 8 units and transistor 
amplifiers mark another milestone in miniaturization. 
This is just one more example of how Transicoil can 


Size 8 Motor Driven Induction Generator 
and Transistor Amplifier. All units of the 
Size 8 system have been designed for 
maximum performance in minimum 
space 


solve your control problems whether they involve 
miniaturization or control complexity, and go on 
to manufacture systems and components of the 
utmost precision and accuracy. You pay only for 
results—on a fixed fee basis for equipment deliv- 
ered and performing properly. 

Technical data on the new Size 8 combination 
and the transistorized amplifier is yours for the 
asking. But you'll end up with a better system if 
you write outlining your servo control problem. 


TRANSICOIL CORPORATION 


Worcester, Montgomery County - Pennsylvania 


9.910 
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COURTESY GENERAL ELECTRIC ©0 


..: it’s G-R Type 970 Potentiometers 


® where performance and reliability count 


The recently announced Carboloy Machinability Computer 


promises to make the life of the tool engineer much less compli- 
cated. This compact instrument provides quick, simple answers 
to specific metal-cutting problems. Seventeen variables, including 
cutting speed, depth of cut, tool life, feed, metal removal rate and 


10rsepower, can be determined accurately through use of the 


Computer. 


Every part and component built into this “machining com- 


puter’ had to meet stringent electrical-performance standards 
In particular, General Electric engineers had to be certain that 


all known quantities would be correctly conveyed to the com- Not =i 
Ust An 
Other 


puter input circuits. That is why General Radio Type 970 The high gy, Ofent; 
*easonable nae built 'Ometer I 


Precision Potentiometers were specified for all fifteen of th od 
ays 


: Into these Poten i eters 
’ UoOmete 
pan -1 function controls used to establish the input conditions. si ~ : 
Y of 
D -p -ndable, trouble-free operation Is Of necessity igri 


the list of specifications for any computer. Precision G-R 
I 


Potentiometers are suited for computer use: because, they for Large, Units 
ire st | { ve t | > I > cluNnerior > t » char. Sistance » Tor SMaller siz 
are sturdy and versatile... Mave superior resistance cna! est from 2 Ss iz 
>S Trory 4 05000 

12 to 20 Watts 200,000 ohms 


“Am 


%* Ratin 
acteristics...feature a-c performance which is substantially 

better than that found in higher-precision types...and 
finally, they are very low in cost for value received. 


GENERAL RADIO Company sana ean 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 


90 West Street NEW YORK 6 «+ 8055 13th St., Silver Spring, Md. WASHINGTON, D. C. 


1150 York Road, Abington, Pa. PHILADELPHIA 


S are suffic) Attractive te es 
an Ave. CHICAGO 5 «+ 1000 N. Seward St. LOS ANGELES 38 2 Warrant nes 5 Can be 


ent te 


SPECial product 


Writ 
e for POT 
E 
We Sell Direct. Prices are net NTIOMETER Bulletj 
f.o.b. Cambridge or West Concord, Mass. etin 


ion 


toroids 


single layer 


universal 


¥ 
# “ 3 ry 
I 4 . 


ey 
ner fy, 


LOOK TO B&W! Barker & Williamson’s 
versatility—the ability to come up with exactly the 
right coil for every need—can mean immediate sav- 
ings to you in time, trouble and expense. 

B&W coil specialists will design to meet your 
special requirements ... in less time and at less 
cost. Then a top plant team will take the design 
and produce coils to meet your delivery schedule. 


edgewound 


Whatever kind or size of coil or coil assembly you 
require, from simple single-layer coils and miniature 
toroids to large filters and transformers, you'll find 
Barker & Williamson the ideal source. 

B&W has had longer experience engineering and 
winding coils than any other manufacturer . . . dat- 
ing back to B&W’s introduction of the world’s first 
Air-Inductor. 


Write, describing your coil problems. B&W will be happy to solve them with you. 


BARKER & WILLIAMSON, INC. 


237 Fairtield Avenue, Upper Darby, Pennsylvania 


card on pages 209-210 
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Hugo Bondy, Chief Engineer, 
WAGA-TV, Atlanta 


“G-E image orthicons pay us a bonus 


in extra hours of top- 


“The first General Electric tube that WAGA-TV 
bought has clocked over 800 hours, and image 
reproduction is as sharp and clean as the day 
we put it in the camera. Other G-E 5820's are 
showing the same long-life efficiency. 

“In all ways, General Electric image orthicons 
are proving a good investment. Even the pack- 
aging is professional—the square containers 
won't roll off shelves,and damage to the tubes 


from handling is prevented by cushioning, so 


grade performance!” 


that the tubes are protected top and bottom. 


“Plenty of research, manpower, and money 
went into G-E Broadcast-Designed camera 
tubes. That’s evident to satisfied users like 
Station WAGA-TY!” 
* aa * 

Phone your local G-E tube distributor . . . he 
stocks Broadcast-Designed image orthicons, 
gives fast delivery service! Tube Department, 


General Electric Company, Schenectady 5, N. Y. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 


with the type of 
mounting you nee 


Mountings are no problem when you 
select UNION Miniature Relays. You 
can choose from these eight standard 
if necessary, special 


mountings, or, 
adaptions can be made. 


1. Plug-in mount 
Single screw mount 
Center of gravity flange mount 
Double screw mount 
Top flange mount 
Clamp mount 
Bottom flange mount 


8. Flange mount 


In addition to a wide variety of mount- 
ings, UNION Relays are made with a 


variety of other features such as 


Gold alloy or palladium contacts for un- 


surpassed contact reliability. 


Gold alloy contacts especially fitted for dry- 


circuitry use. 


Coil resistances up to 10,000 ohms for a 


wide variety of applications. 


High vibration and shock resistance avail- 
able up to 2,000 cycles at 15 G’s and shock 


in excess of 50 G's. 


High life expectancy. Tested through 


1,000,000 operations. 
DC or AC MODELS with identical quality. 


Write for complete information, bulle- 


tin 1010. 


1881 


OF EQUIPMENT AND SYSTEMS ENGINEERING 


«UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18, PENNSYLVANIA 


XN 


ye 


Ce 


HAPPIEST (HIC) STATION. Two 
ingenious police radio operators 
in Chicago made a 30-ft. antenna 
for their 700-watter by soldering 
together 77 beer cans. For an 
insulator, they used a ginger-ale 
bottle. (No standing waves, we 
presume.) 


THE RECORDING INDUSTRY is 
already enjoying its greatest boom 
ever, and they have hardly 
scratched the surface. Of the 11 
million owners of 3-speed phonos 
12.5% account for 87% of all 
record purchases. 


SIMPLE BUT EFFECTIVE ap- 
proach was taken by American 
Air Filter Co. to explain the 
economics of manufacturing to 
their employees. Pocket-sized 
“Diary” provides this breakdown 
of a year’s operation. 

152 days’ work to pay salaries, 
commissions, benefits 

127 days’ work to pay for ma- 
terials 

12 days’ work to pay for sup- 
plies, services 

24 days’ work to pay for taxes 

8 days’ work to pay dividends 
to the 2223 AAF stockholders 


DEFINITION OF AUTOMATION, 
offered by RETMA, goes: ‘“Auto- 
mation is the technique of im- 
proving human productivity in 
the processing of materials, 
energy and information by utiliz- 
ing various degrees, elements of 
self-control and of automatically 
executed product programming.” 


TOO MUCH TALK? Dr. William 
L. Everitt demonstrated to the 
NARTB Engineering Conference 
that when the human voice is 
tape recorded at its natural speed, 
it can be shortened or condensed 
by 20°. without any noticeable 
distortion. In fact, the message 
can be condensed as much as 90° 
and still make sense. 


SILVER CONTACT STAINS that 
might affect solderability can be 
removed with a solution of 8% 
thiourea in 5% hydrochloric acid. 
(Continued on page 59) 
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Indiana Permanent Magnets 
undergo 13 quality and uniformity tests! 


. . to help maintain a steady flow on YOUR production line 


.. to help reduce rejects on YOUR final product assemblies 


World’s Most Complete Line 
of Permanent Magnets! 


all shapes .. all sizes. . all grades. . cast Alnico. 
sintered Alnico.. Hyflux Alnico V.. ceramic Indox 
. Cunife .. and other special magnet materials 


Yes, Indiana Permanent Magnets undergo a wide range Indiana engineers, with almost a half century of experi- 
of tests . . Spectograph tests .. chemical analyses... Zyglo ence in “tailoring” permanent magnets for more than 
tests . . 13 tests in all to assure precise magnetic charac- 35,000 designs, will welcome the opportunity to work 
teristics, sound structure, exact physical dimensions .. in with your technical men in the development of your per- 
short, to assure uniformity and high quality. manent magnet designs. 


Maintaining the high quality of Indiana Permanent We invite you to contact your nearest Indiana sales 
Magnets is not just a one-man or One-department respon- engineer . . in Boston, HAncock 6-2323 . . in Chicago, 
sibility. Teams of physicists, engineers, technicians and  FRanklin 2-1114 . . in Cleveland, CHerry 1-4163 . . in 
experienced craftsmen supervise and keep a constantly New York, VAnderbilt 6-1898 . . in Los Angeles, DUn- 
critical eye on all stages of production. Quality control is kirk 4-0465 . . in Philadephia, KIngsley 5-2036 
this group’s most important single job . . by far! Rochester, HAmilton 8990. 


in 


To be sure of better permanent magnets, take advan- 
tage of the experience of permanent magnet specialists. 


: : tor your copy of magnet 
Indiana maintains the World’s largest staff of enginee:s 


-N6. This 8-page booklet 


devoted solely to the design and appi.cation of permanent’ ‘e range of Indiana cast 


magnets . . the World's largest and most comp!ete research 


auznets available for imme 
and production facilities. 


in sample or.atities 


. . Manufacturers of permanent magne's for tne electronics, 
electrical, instrument and communications incustrizs 


INDIANA 


THE INDIANA STEEL PRODUCTS COMPANY PERMANENT 
VALPARAISO, INDIANA MAGNETS 


World’s Largest Manufacturer of Permanent Magnets 
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Styroflex Coaxial Cable 


IS GOING PLACES=—DOING THINGS 
in the Broadcast Field! 


MINNESOTA 


Sree ’ i Be es | | 
SWISS ALPS ~ || 


Perhaps Styroflex can answer your particular problem. 


Inquiries welcomed by our engineering staff. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22, N. Y 
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Continued from page 56 

RUSSIAN “FIRST” ex- 
ted at the Leipsig Fair was a 
wave 


they Say 
hiv 
“kerosene-lamp-operated” all 
rural areas 


radio Designed for 


no electricity is available, 


series of t 


powered by er- 
mocouples packed in asbestos and 
heated by the lamp flame. The 


generated is 3 watts, 


enough to light the low-current 


filaments 


LONG-DISTANCE WIRE. 


pound of tungsten n 


One 

akes 

of filament wire 

AUTOMATION ENGINEERS at 

Minneapolis - Honey well couldn't 

resist a dig at the promotion side 
the industry. They put together 

booklet, 

(their 


20-page honey-of-a- 
words), re- 
Dragonry, Ltd. 
Paunchworthy Frothing 
went bankrupt trying to 


well-told-tale 


the saga of 


pe with “tempers, temperatures 


VNni¢ h leads 


and pressures.” All of 


21-IN. PICTURE TUBE 


) ot | replacement 


second most popular Size | 
9» 


vv} 


“YOUNG TIMERS’ CLUB.” 


e in the mill for 


new 
nization open to all in 


s industrv and “‘devoted 


matches, and othe) 


= 
. golf 


where nobody 
talk shop.” 
in joining 
Russell, 
Transforme} 


New York 13, N. Y. 


OPERATION BOOTSTRAP. 17 
N. Y. ad 
dilemma 


itself in a 


Vv 


agency found 
2-day option on a T 
show, and their client conventior 
ng in Florida. Reasoned the com- 
TV to 


execs, “ hy not 1S¢ 
= thrown 


\ ; The show Vas 
closed-circuit TV link to 

and the de lighted 
look, 


client, 
r one immediately ae- 
cepted. 
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New concept for 


HIGH-SPEED TESTING 


Another tlycon 
test help... 


—~ 


MODEL 615 
DIGITAL VTVM 


Features fast, error-free 

readout on a reliable, 

illuminated decimal 
point 3-digit counter. 


Send 
TODAY 
for latest 

catalogs 


P. O. Box 749 


Name 


Address 


June 1956 


In just 1 to 2 seconds average, using 
Hycon’s new Model 625 Ratiome- 
ter, you can measure directly the 
ratio of two related DC voltages. 
It’s a real money-saver for quality- 
control testing on component 
production lines...brings new 
accuracy and speed to telemetering, 
measuring VSWR and reading 
remote transducers. Although com- 
pletely new, there’s no special 
training needed, for error-free read- 
ings are made directly on the fast, 
reliable* 3-digit counter. 


*Hycon counters are specially engineered for 
long service... prototypes have been con- 
tinuously cycled in excess of 1,000 hours... 
the equivalent of at least 20 years of average 
use. Counters backed by unqualified, 500-hour 
continuous-use service guarantee. 


“Where Accuracy Counts” 


ELECTRONICS, INC. 


A Subsidiary of Hycon Mfg. Company 


321 SOUTH ARROYO PARKWAY 
PASADENA, CALIFORNIA 


HYCON ELECTRONICS, INC., Dept 


Pasadena, California 


Send the latest catalogs on Model 625 and Model 615 


Precision Frequency Source... 


Hycon Eastern’s new Ultra Stable 
Oscillator is a one megacycle signal 
source of exceptional stability. It is 
useful wherever precise time meas- 
urements or frequency control are 
required, as in reinsertion of carrier 
in suppressed carrier systems, tele- 
metry, astronomical measurements, 
navigation systems, geophysics or 
other critical applications. 


\ 
€ STABILITY: 1 PART IN 10° 
J 


y r 
® FREQUENCY STABILITY: DRIFT RATE LESS THAN 1 PART IN 10° 
PER DAY AFTER ONE MONTH'S OPERATION. 


© FREQUENCY: 1 MEGACYCLE, VARIABLE OVER A RANGE OF 1 
CYCLE. AVAILABLE AT OTHER FREQUENCIES ON SPECIAL ORDER. 


® CRYSTAL OVEN: STABILIZED TO BETTER THAN 0.01°C BY TEMPER- 


ATURE-SENSITIVE RESISTANCE BRIDGE. OVEN CONTAINS NO MOV- 
ING PARTS. 


* DISSIPATION IN OSCILLATOR CRYSTAL: STABILIZED AT A POWER 
LEVEL LESS THAN ONE MICROWATI. 


*" 2 OUTPUTS: SINE WAVE—4 VOLTS RMS; PULSE—1 VOLT. 
OUTPUT IMPEDANCE: APPROXIMATELY 250 OHMS. 


2 


Write for Ultra Stable Oscillator Bulletin 


_HYCON EASTERN, INC. 
75 Cambridge Parkway Dept. E-* Cambridge 42, Mass. 
Affiliated with HYCON MFG. COMPANY, Pasadena, California 


Modern Physics: 
A Textbook for Engineers 


By Robert L. Sprou//. Put 


n nc. 40 Fourth Ave 


Dy « 
Vew 
pp. 


The need for nuclear-trained elec 
tronic engineers is so acute that the 
very title of this book should make 
it required reading for every well-in 
formed engineer in the industry. 

The author, who is assoc. professot 
of physics at Cornell Univ., developed 
this book from notes used in a course 
for engineering undergraduates at 
Cornell, and in courses for practicing 
engineers at Westinghouse, Corning 
Glass and Sylvania. The approach is 
analytical, with emphasis on crucial 
experiments, and the elementary the 
ory underlying the properties of 
atoms, molecules, solids, and nuclei 
is based on this analysis. 

Each of the chapters opens with a 
clear-cut and fundamental discussion 
of the material to follow. Mks units 
are used throughout. 

Chapter headings include: funda- 
mental particles, assemblies of parti- 
cles, atoms and nuclei, wave-particle 
experiments, introductory quantum 
mechanics, atomic structure and spec- 
tra, molecules, binding and energy 
bands in solids, semiconductors, physi- 
cal electronics, and applied nuclear 
physics. 

The sections on solid-state physics 
and semiconductors will be invaluable 
to electronics engineers. 


Electronic and Radio 
Engineering 


The new title on this fourth edition 
of Terman’s “Radio Engineering” 
reflects the increased emphasis on the 
general techniques of electronics. The 
book is divided into 3 parts. The first 
deals with transmission lines, and the 
basic circuit theory peculiar to elec 
tronics; the second, with electronic 
engineering — electronic devices and 
their applications; and the third, with 
radio engineering. 

Many additions have been made to 
the text, among them a chapter on 
microwaves, presenting an explana 
tion of how the backward-wave oscil- 
lator (carcinotron) and the travel- 
ing-wave tube operate, as well as a 
chapter on transistors and semicon- 
ductors. The material on nonlinear 
waveforms and pulse techniques has 
been expanded, and the chapter on 
TV thoroughly revised. Increased at 
tention is also placed on propagation 
involving the troposphere. 


(Continued on Page 62) 
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100 Ke 


| Athi 
E 


100 


From a Wide 
Frequency Spectrum 


select a 


STANDARD 


CRYSTAL 


APPLICATION | FREQUENCY | BANDWIDTH | MODEL NO. | INSERTION | SELEC- | OUTSIDE DIMENSIONS 
c ' LT f- Re Loss) | tivity; Lt w ” 
4 | 
adiltin . SSB (upper) 100 Ke 6 Ke 100 KUA 13 db 1.12 | 3% 2% 3% 
SSB (lower) 100 Ke 6 Ke 100 KLA 13 db | 1.12 | 3% 2% 3% 
Carrier Pass 
(SSB) 100 Ke 50 cps 100 KPA 3db | 3 | 3% 
The accompanying table lists SSB (upper) 500 Ke 6 Kc KUA 13 db 1.2 | 3% 
Hycon Easterr Standard Crystal SSB (lower) 500 Ke 6 Ke KLA 13 db | 1.2 | 3%%e 
Filters which are available for i. F. Shaping 


: . ; coe (Bandpass) 13 Mc 30 Ke MA 6 db 1.7 | 3% 
immediate delivery. This line of Crystal 50 Ke 


Standard Crystal Filters is ex- Discriminator 13 Mc | peak to peak M-DA 
anding daily. If the exact type Filter & MA 
P: - f y li : ype Disc. Set 13 Mc 30 Ke M-DA 
required for your app ication is 1. F. Shoping| 13 Me “8 te pie 

not listed, it may now be avail- Crystot 25 Ke 

able. Otherwise it can be cus- Discriminator 13 Mc | peak to peak 

tom engineered at-any frequency Filter & 
an Disc. Set 13 Mc 15 Ke 

from 10 Ke to 30 Mc. 


SSB FILTERS BAND PASS FILTERS 
Write for Crystal Filter 1. CARRIER FREQUENCY . ARITHMETIC MEAN OF 6 DB 
information 2. AT 2 DB ATTENUATION POINTS 
: 3. SLOPE FACTOR = BW at 60 DB . AT 6 DB ATTENUATION 
BW at2 DB . SHAPE FACTOR BW at 60 DB 
if filter characteristic were symmetrical. BW até DB 
Operating temperature range: Crystal filters are operative over range of 
=<—e CC. teres” SG 


Impedance: Hycon Eastern Standard Crystal Filters are unbalanced networks 
designed to operate tube-to-tube or transistor-to-transistor. 


Shock & Vibration: MIL-T-5422 


HYCON EASTERN, INC. 


COMMUNICATION FILTER DIVISION 


1360 Soldiers Field Road, Dept. E-6, Boston 35, Massachusetts 
Affiliated with HYCON MFG. COMPANY, Pasadena, California 
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A NEW PRODUCT INTRODUCED BY 


CLEVELAND CONTAINER CO. 


Makers of CLEVELITE*... 


the QUALITY name for Phenolic Tubing 


CLEVELAND'S NYLON FORMS 


are a one-piece precision molded, high temperature form 
for use with threaded cores. 


eliminate costly assembly operations as they can be had 
with the collar as an integral part of the form. 


collars are notched to prevent slipping turns, speeding 
winding operations 


edges are serrated to provide greater friction when engaged 
with winding arbor 

have six internal ribs enabling cores to be pressed into 
form, eliminating time consuming hand _ threading 
operations 


have unique patented chassis lock, eliminating costly 
mounting clips 


resist electrolysis indefinitely 


available in all R.E.T.M.A. standard colors, for easy identi- 
fication . in certain lengths to fit 8/32 and 1/4-28 
core sizes. 


CLEVELAND CONTAINER 


COMPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 
CHICAGO + DETROIT » MEMPHIS + PLYMOUTH, WIS. » OGDENSBURG, N.Y. + JAMESBURG, WJ. + LOS ANGELES 


ABRASIVE DIVISION ot CLEVELAND, OHIO 


Cleveland Container Canada, Ltd., Prescott and Toronto, Ont 


Representatives: 
WEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, WN. J 
NEW ENGLAND: R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. | if 
CHICAGO AREA: PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE , CHICAGO Hh 
WEST COAST: IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES \ Me 


MA i ¢ 


Analysis of Electric Circuits 


Beginning with 6 basic laws and 
concepts which were established by 
the early experimenters, the author 
shows the reader that he need only 
learn the full meaning of these 6 law 
and how to apply them with complex 
algebra, to advance to our present 
wealth of knowledge. The emphasis 
is on developing the reader’s ability 
to think for himself. The examples 
and problems given are designed to 
prod him in this direction 

The book is divided into 3 sectio1 
Rasie Circuit Analysis, Extension of 
Basic Circuit Analysis, and Special 
ization-Polyphase Power and Commu 
nication Circuits. The second section 
consists of a treatment of the analy 
sis of nonsinusoidal waves, as well as 
a chapter on network theorems and 
simplifications. The last section in 
cludes a treatment of polyphase 
cuits, and also a chapter in which ma 
terial from the second section 
repeated for those derivations which, 
with appropriate assumptions, can be 
simplified for communication circuits. 


The Use of Selenium Photo-cells 
and Sun Batteries 


This book illustrates the great ver 
satility of the selenium photocell and 
sun battery by describing the applica- 
tions and devices in which these com- 
ponents can be effectively employed. 
Photoelectric cells are used whenever 
electrical or electromechanical devices 
are to be controlled by changes in 
light intensity, or when an electrical 
power supply, which derives its en 
ergy directly from sunlight, is re- 
quired. These, together with photo 
metric uses, are the basic fields of 
photoelectric application. 

Typical photoelectric devices may 
contain relays, transistors, or other 
components, which, together with the 
photoelectric cell, make possible their 
operation. The technique of integrat 
ing these components into a practical 
device involves a special technology 
and some knowledge of the basi 
principles of photoelectricity. It is 
the purpose of this book to present 
the necessary knowledge and technol 
ogy and to apply them to practical 
photoelectric devices, such as light 
powered motors and oscillators, photo 
cell relays, light meters, and a bat- 
tery-less radio. 

The appendix includes performancs 
curves of the different photoelectric 
components and a list of references. 
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The imagination of engineers, scientists, and laymen 
alike has been wetted by the exciting prospect of 
launching the first man-made earth satellites! Called 
project “VANGUARD,” it is planned as the high-point 
of the world’s longest “year’—the eighteen months 
between July 1, 1957 and December 31, 1958 of the 
International Geophysical Year. 


First presented in a symposium, March 20th at the IRE 
Convention, this scientific, history-in-the-making event 
is detailed well in advance for you in the special June 
“earth satellite’ issue of Proceedings of the IRE. 
Because it is written by men in charge of project devel- 
opment, this will be the basic textbook of applied elec- 
tronic technology in the satellite field. 


This definitive issue presents the working data of plac- 
ing in orbit, construction of the satellite, telemetering 
and other pertinent information. Herein are stated the 
objectives and scientific gains to be achieved by the 
“earth satellite” program. 


You will find in this special issue a complete explana- 
tion of: 


. tracking the missile—by radio and optics, 


gathering data from the missile—by radio trans- 
mission, propagation, and intermittent reception 
from widely separate points on earth—and the 
rapid computations to be based on such data. 


You will also find practical application of this develop- 
ment to other electronic fields in this up-to-the-minute 
symposium. You'll find the “satellite” issue of Pro- 
ceedings of the IRE a publishing event of great value. 


Price to non-members... $2.00 


(All IRE members will receive this June issue as usual. 
Extra copies to members, $1.00 each.) 


® 


The Institute of Radio Engineers 


1 East 79th Street . New York 22, N. Y. 
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CONTENTS OF THIS SIGNIFICANT ISSUE: 


“Symposium: The U.S. Earth Satellite Program — 
Vanguard of Outer Space,”’ Chairman: W. R. G. Baker, 
General Electric Co., Syracuse, N. Y. 


“The International Geophysical Year Program,” 
by Joseph Kaplan, National Academy of Sciences, 
Washington, D. C. 


“The Exploration of Outer Space with an Earth 
Satellite,”” by J. P. Hagen, Naval Research Laboratory, 
Washington, D. C. 

“Placing the Earth Satellite in its Orbit,’’ by M. W. Rosen, 
Naval Research Laboratory, Washington, D. C. 
“Telemetering and Propagation Problems of Placing 
the Earth Satellite in its Orbit,” by D. G. Mazur, 

Naval Research Laboratory, Washington, D. C. 
“Tracking the Earth Satellite and Data Transmission 


by Radio,” J. T. Mengel, Naval Research Laboratory, 
Washington, D. C. 


“Optical Instrumentation of the Earth Satellite,”’ 
by F. L. Whipple, Harvard University, Cambridge, Mass. 


“The Scientific Value of the Earth Satellite Program,” 
by J. A. Van Allen, State University of lowa, lowa City, lowa. 


PROCEEDINGS OF THE IRE 
1 East 79th Street, New York 21, N. Y 


Enclosed is $2.00 

Enclosed is company purchase order fe 
on “Earth Satellite 

Send to 


Name 
Company 
Address 


City & State 


me ee ee 


WESTINGHOUSE 
2-AMP GERMANIUM 
POWER TRANSISTORS 


High Current Gain— 


Marntarned at 


Large Collector Currents 


New Westinghouse XD-5081 transistor is 
characterized by high current gain through- 
out its operating range. Distortion is cut to 
a minimum. 

THERMAL DISSIPATION. Large copper base 
provides an ample heat dissipating area. 
LONG LIFE— RELIABLE OPERATION. Her- 
metically sealed in glass and metal to 
exclude moisture, prevent atmospheric 
contamination. 

TYPICAL APPLICATION. Ideally suited for 
audio output stages and switching appli- 
cations. 


Performance data on the XD-5081: 

Large signal current gain... 70 at Ilc=1 ampere; 
55 at Ie=2 amperes 

Large signal frequency cutoff 

(common emitter) ...>10 ke 

Maximum voltage (Vce) ee. 85 volts 

Maximum current (Ic) ... 2 amperes 

Saturation characteristic (Vce) 

...<1 volt at Ic=1 ampere 

Thermal drop ... 3.5°C per watt from junction to 
case 

Maximum junction temperature ... 100°C 
Sample quantities are available immedi- 
ately. Contact your nearest Westinghouse 
district sales office or write, Westinghouse 
Electric Corporation, 3 Gateway Center, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. 


J-09002 


you Can BE SURE...1F ITS 


Westinghouse 


For product information, use inquiry card on pages 209-210 
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ELECTRO- 
MEASUREMENTS 


PORTLAND 


ORE 


INC 


N 


GERTSCH 
PRODUCTS. INC 


5 ANGELE < 


HEWLETT-PACKARD CO 
PALO ALTO. CALIFORNIA 
Signal generators, frequency 
counters, oscillators, voit 
meters, oscilloscopes, and 
associated laboratory test 
equipment up to 40,000 

megacycies 


SANBORN COMPANY 
CAMBRIDGE. MASSACHUSETTS 
recorders in 


hanne 


LOS ANGELES OFFICE 
3939 Lankershim Bivd 
Phone: STanley 7-0721 


SAN FRANCISCO 
OFFICE 
2830 Geary Boulevard 
Phone: WA 1-236] 
SACRAMENTO OFFICE 
1317 Fifteenth Street 
Phone: GI! 2-8901 
SAN DIEGO OFFICE 


1029 Rosecrans Street 
Phone: AC 3-8106 


ALBUQUERQUE OFFICE 
107 Washington Street, S.E 


Phone: 5-5586 


LAS CRUCES OFFICE 
126 S. Water Street 
Phone: JAckson 6-2486 


PHOENIX OFFICE 
641 E. Missouri Avenue 
Phone: CR 4-5431 


KAY LAB 


SAN DIEGO. CALIF 


SENSITIVE RESEARCH 
INSTRUMENT CORP 
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SIERRA 
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PRODUCTS 


S-14-C COMPUTER POCKETSCOPE i; ; portable oscilloscope, especially designed for 
computers and business machine service. Lightweight and small size together with simplicity of operation makes 
this instrument IDEAL for field servicing. In addition . . . signal amplifier with 0.35 us pulse rise from dec, with 
signals of 1 mv observable...calibrated fixed sweeps and continuously adjustable linear time base from 20 us 
to 2 seconds ...5x stable time base expansion with complete parading for accurate pulse position. . . sync 
limiting. ..special intensification circuits permits observation of pulses shorter than 10 us at repetition rates 
slower than 1 pps... accessory attenuating and amplifying probes . . . make this instrument a MUST for com- 
puter type service. 


S-4-C SAR PULSESCOPES are improved JANized equivalents to the Gov’t Model AN /USM-25. 
These portable instruments (only 31.5 Ibs. each) are for precision pulse time measurements in radar, TV and all 
electronics equipment. Portray all attributes of the pulse . . . internal crystal controlled markers of 10 and 50 us 
available for self-calibration. ..in R operation a small segment of the A sweep is expandable for detailed observa- 
tion with a direct-reading calibrated dial accurate to 0.1%. Video amplifier band-pass up to 11 mc... . optional 
video delay 0.55 us ... pulse rise time better than 0.05 us... R pedestal (sweep) 2.4 to 24us . . . video sensi- 
tivity of 0.1 v rms/in. Easily convertible from us to yards. Operates from 50 to 400 cycles at 115 volts. 


S-5-C LAB PULSESCOPES are JANized equivalents to the Gov't Model AN/USM-24C. These 
portable, AC, wide band-pass laboratory oscilloscopes are ideal for pulse as well as general purpose measurements. 
Internal delay of 0.55 us permits observation of pulse leading edge. Includes precision amplitude calibration, 10X 
sweep expansion, internal trace intensity time markers, internal trigger generators and many other features. 
Video amplifier .06 v RMS/inch . .. pulse rise time of 0.07 us or response to 11 mc. . . 5 to 50,000 us/in. triggered 
or repetitive sweep . . . internally generated markers from 0.2 to 500 us . . . trigger generator from 50 to 5000 pps. 
for internal and external triggering. Operates from 50 to 400 cycles at 115 volts AC. 


S-11-A INDUSTRIAL POCKETSCOPE is a small, compact, and lightweight instrument 
for observing electrical circuit phenomena. The flexibility of the POCKETSCOPE permits its use for ac measure- 
ments as well as for dc. The vertical and horizontal amplifiers are capable of reproducing within—2 db from dc to 
200 kc with a sensitivity of 0.1 v rms/in... repetitive time base from 3 cycles to 50 kc continuously variable 
throughout its range . . . variations of input impedance, line voltage or controls do not ‘‘bounce”’ the signal—the 
scope stabilizes immediately. 


S-14-A HI-GAIN POCKETSCOPE provides the optimum in oscilloscope flexibility for 
analysis of low-level electrical impulses. Vertical and horizontal channels: 10 mv rms/inch with response within 

2 db from dc to 200 kc and pulse rise of 1.8us...non-frequency discriminating attenuators and gain controls 
with internal calibration of trace amplitude . . . repetitive or trigger time base with linearization from 2 cycle 
to 50 kc with+sync or trigger. 


S-14-B WIDE BAND POCKETSCOPE is ideal for investigations of transient signals, 
dc signals, aperiodic pulses or recurrent waveforms. Vertical channel: 50 mv rms/in. within—2 db from dc to 700 
kc... pulse rise time of 0.35 us. Horizontal channel: 0.15 v rms/in. within—2 db from dc to 200 kc... pulse 
rise of 1.8 us. Attenuators and gain controls are non-frequency discriminating . . . trace amplitude calibration 
repetitive or triggered time base from % cycle to 50 ke... +sync or trigger... trace expansion, filter graph 
screen and many other features 


S-15-A POCKETSCOPE i: portable, twin tube, high sensitivity oscilloscope with two independent 
vertical as well as horizontal channels. It is indispensible for investigation of electronic circuits in industry, school 
and laboratory. Vertical channels 10 mv rms/in. with response within—2 db from dc to 200 kc and pulse rise 
time of 1.8uS... horizontal channels 1 v rms/in. within—2 db from dc to 150 kc... non-frequency discriminating 
controls internal signal amplitude calibration .. . linear time base from 4 cycle to 50 kc, triggered or re- 
petitive, for both horizontal channels. 


S-12-B RAKSCOPE admirably fills the need for a small oscilloscope of wide versatility. With all the 
features of the S-11-A POCKETSCOPE, the RAKSCOPE is JANized (Gov't Model No. OS-11), and has many addi 
tional advantages: the sweep, from 5 cycles to 50 kc, is either repetitive or triggered . . . vertical and horizontal 
amplifiers are 50 mv rms/inch with band-pass from 0 to 200 kc... special phasing circuitry for frequency 
comparison. 


Write for your complimentary copy of “POCKETSCOOP” + Official Waterman publication. 


For product information, use inquiry card on pages 209-210 Tele-Tech & ELECTRONIC INDUSTRIES + June 1956 


OPES” 
— PUL! Scopes. 


PULSESCOPES® 


nl 


9 


AKSCOPE S-12-C 


The Waterman SYSTEMS RAKSCOPE, S-12-C series is a rack mounted 
oscilloscope with SYSTEMS CONCEPT. Systems concept is a basic means 
for rapid monitoring of desired signals with minimum operative effort and 
without the use of auxiliary switching or jack panels. S-12-C series provide 
the following 


1. BASIC UNIT—The basic S-12-C SYSTEMS RAKSCOPE is a complete com 
bination systems monitoring and trouble-shooting oscilloscope with outstand- 
ing physical and electrical characteristics. The RAKSCOPE occupies but 7 
inches of a standard 19’ rack and extends only 10 inches behind the front 
panel. Identical vertical and horizontal amplifiers are DC type having rise 
times better than 0.35 usec, and 50 or 71 millivolts rms per inch of deflection 
respectively. Signal calibration method uses a direct reading accurate meter. 
Time base sweeps are from 4 cps to 50KC in trigger or repetitive operation 
Sync from internal or external sources provide stable operation by means of 
new sync lockout circuits. Special plug-in elliptical sweep circuit for easy 
phase and frequency checks greatly increase its systems utility. Construction 
is ruggedized throughout. Tube type options include standard commercial, 
ruggedized commercial or ruggedized military. Operable from 50 to 400 cycles 


2. CUSTOM MODIFICATION—Desired flexibility is obtained with the 
optional signal input selector. For the first time it is possible to select up to 
eleven different signal sources with the necessary built-in attenuation 
(supplied by us or by you) for each source. Thus the entire switching panel 
can be omitted from an overall system resulting in circuit and space economics 
Standard elliptical sweep is 60 cycles, but plug-in units for other frequencies 
can be supplied. Accessories such as attenuating, direct, and amplifying 
probes are available. 


Improve your existing or contemplated systems by including the S-12-C 


SYSTEMS RAKSCOPE as an integral part. Your local Waterman representa 
tive is ready to assist you in determining specific requirements. 


PANELSCOPE® 


The Waterman PANELSCOPE is a custom-built cathode ray tube oscilloscope, 
with simplified operation, and yet available at a low price. The PANELSCOPE 
concept provides for the following 

(1) MINIATURIZATION—Panel space required is only 5%” x 5-3/16 
depth is 10” and the weight is less than 7 Ibs. The PANELSCOPE can be 
installed in practicaty any equipment—mobile or stationasy—air, sea, or 
land—military or commercial 

(2) SIMPLICITY OF OPERATION—Twist of a single rotary switch provides a 
synchronized pattern of desired incoming signal (up to 11 circuits) against 
proper linear time base. This is ideal for monitoring and trouble shooting, 
as it removes the need of fiddling with knobs as is done now on general 
purpose oscilloscopes. The static controls, such as beam, focus, positioning, 
and graticule brightness are located in tube escutcheon 

(3) CUSTOM DESIGN—A wide variety of—signal amplifiers with response 
from dc to megacycles and sensitivities from 5 millivolts—synchronized or 
triggered linear time base generators from % cycle (and lower if need be) 
to 2 microseconds—can be specified by you to fit your needs for particular 
equipment 

(4) PARTIAL KIT FORM—the PANELSCOPE comes fully wired and tested 
with chosen signal amplifier, linear time base generator and attendant sync 
amplifier. The desired signal attenuators, frequency and amplitude determin- 
ing components, and method of synchronization can be installed either by us 
or by you 

(5) POWER REQUIREMENT—Less than 10 watts of line power for built-in 
high voltage supply—The required B+ and heater current as selected by 
your requirements. For those cases where B+ and heater power ts not 
available, auxiliary power pack can be supplied 

There is a place in your equipment for Waterman PANELSCOPE, a custom 
built oscilloscope at production prices, although your needs may be but one 
or two. Ask for specification sheets either from our representatives or direct 
from the factory. 
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RAYONIC CATHODE RAY TUBES BY WATERMAN 


| PHYSICAL DATA 


DEFLECTION* 
TUBE |— 


STATIC VOLTAGE | 


FACE | LENGTH A3 A2 VERT | HOR 


3JP1 31 10" | 3000 | 1500 | any 
3MPI 3" 8” | 750 99 
3RPI 21 9.12" | 1000 61 
| 


3SP1 | 1.5"3" | 9.12" 


1000 61 
3XP1 | 1.5x3"" |e 875" 


| 2000 33 


*Deflection in volts per inch 


The basic properties of the cathode ray tube that concern the designer or the 
user are: deflection sensitivity, unit line brightness, line width, static voltage 
requirements and physical size. A comparison between cathode ray tubes 
manufactured by Waterman Products Company is shown in the table ad- 
joining. These tubes are available in Pl, P2, P7 and P11 phosphors. 3JP] 
3JP2, 3)P7, 3RP1, 3SP1 and 3XP1 are available as JAN tubes 


** Light output of a line in millifoot lamberts per millimeter at line width not to exceed .65mm 


WATERMAN PRODUCTS. CO., INC. 


> ae 
A 
WATERMAN PRODUCTS 
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PHILADELPHIA 25, PENNA., U.S.A. - 
Manufacturers of Pocketscopes”- Rakscopes”- Pulsescope”- Paneiscopes” and Rayonic” Tubes 


CABLE ADDRESS, POKETSCOPE, PHILA. 


For product information, use inquiry card on pages 209-2 67 


RECTIFIER S 


Selenium Power Rectifiers 


A full range of ratings is available. Cell sizes 
range from 1/16 inch diameter to 414 inch by <4 
12 inches to provide extreme flexibility of 
design. 


HIGH TEMPERATURE—Mace by a special process Sarkes 
Tarzian High Temperature Selenium Rectifiers provide the 
same range of ratings as standard types, with no derating to 
cell temperatures as high as 150° C. 


Radio-Television Types i 
Produced under mass production techniques , B (2 


but with very close quality control, Sarkes 

Tarzian Radio-Television type Selenium Rec- 

tifiers are the low cost answer on many medium power appli- 
cations in all types of electronic equipment. 

HIGH DENSITY—A new development in artificial barrier 
layers allows operation of rectifiers at high current density 
at no sacrifice of performance. Another Value-plus feature 
offered by Sarkes Tarzian. 


Embedments 


Sarkes Tarzian embedments offer the advan- 
tages of hermetic sealing at a fraction of the 
size, weight and cost. Ideal for use in military 
equipments. 


High Voltage Rectifiers 


Five basic sizes of Sarkes Tarzian High Volt- 


AY 

age Rectifiers offer the design engineer a wide SS 
eat . ” -- 

range of voltage and current ratings. All oO 


types are available either sealed or unsealed. 
YI 


Write for your copy of the Selenium Rectifier Handbook— 
72 pages of engineering information on power conversion. 


Sarkes Tarzian, Inc. 
=x = ¢€ FF P88 2 


SILICON 
Area Rectifiers 


New design concepts offer the rug- 
gedest package available. Check 
these features: 


1 Built-in heat sink on stud types 
for optimum heat transfer. 

2 Special cell process produces 
low forward and high reverse 
resistances. 

Ceramic case provides ex- 
tremely long path for minimum 
corona and leakage effects. 


"O" ring seals for positive seal- 
ing. 

Flexible connections eliminate 
shock problems. 


Special pressure contact as- 
sures positive pressure under 
all conditions. 

Pure silver contacts to avoid 
migration and contamination 
of the cell. 

Three case sizes and seven 
terminal arrangements provide 
the widest range of ratings 
available. 


Write for your copy of the Silicon 
Rectifier Handbook. 


'Vigt<. & 


415 NORTH COLLEGE AVE., DEPT. TT-2, BLOOMINGTON, IND. 
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No single piece of radio equipment 
can equal the antenna for economically 
increasing effective power. 


One of the less expensive components in a radio 
communications installation is the antenna. Yet 
the antenna, which usually represents less than 
ten per cent of the total equipment cost, can 
multiply the effective power of every transmit- 
ter in the system several hundred per cent. 
Equally true, a poorly 
designed or inappropriate 
antenna can waste the 
power produced by the 
costly equipment behind it. 


» Manufacturers of 
the UNIPOLE, 
High Gain, 


: Corner Refiector, 
In planning a new system, Parabolic and Vagi 


selection of the proper POPES: 
antenna often will allow a 

lower power transmitter to 

achieve desired signal range. For existing 
systems, the use of a higher gain antenna will 
reduce ‘‘dead spots.”’ 


Andrew is a pioneer in designing and developing 
antennas. We make over 30 standard types for 
microwave, broadcast and mobile communica- 
tions. Special models or adaptions of standard 
models are readily made to order. 


Write or phone Andrew for a dollars-and-cents 
evaluation of the type of antenna that can give 
your installation the greatest bargain in power. 


CORPORATION 
363 EAST 75th STREET - CHICAGO 19 


OFFICES: NEW YORK + BOSTON «+ LOS ANGELES « TORONTO 


Tele-Tech & ELECTRONIC INDUSTRIES + June 1956 


B.EGoodrich 


For duplicating free space conditions 


Spongex Microwave Absorbent 


absorbs 99°/, incident energy 
..- 4. to D*/,. more 


than any other 


microwave absorbent. 


SPONGE PRODUCTS DIVISION B.EGoodrich 279 DERBY PLACE, SHELTON, CONNECTICUT 
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TURRET STYLE TUNER 


STANDARD CASCODE TUNER 


STANDARD PENTODE TUNER 


NEW NEUTRODE TUNER 


Maxtor Speeialiste 
ku Tard Cireuits 


WORLD'S LARGEST MANUFACTURER 
OF ELECTRONIC COMPONENTS 


STANDARD TUNERS have been used in 
more than 19,000,000 TV receivers and designs 
contributed by STANDARD to the industry 
have been used for many millions more. 
STANDARD has not only a tremendous 
engineering department for production and 
development but also one of private indus- 
try's largest pure research engineering staffs 
for electronics. Only recently STANDARD at 
symposiums attended by all major TV manu- 
facturers exposed the results of several inten- 
sive years of color TV research—results 
which will reduce by several years the time 
required for the development of practical 
color TV. 


STANDARD PRODUCTS ARE WIDELY VARIED 


for full story write or phone: Information Division, Standard Coil Products Co., Inc., Melrose Park, Illinois 


Staudara, Coil Products Co., Inc. Chicago - Las Angeles - Bangor, Mich. - North Dighton, Mass - Toronto, Canada 


Pioneers in Universal Replacement Tuners for TV - Originators of Packaged Tuned Circuits 
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PRD 


Just a reminder 


heaves Cllanape. 


Important 


aw PRO "ory 


data files — 
PRD REPORTS 


1-1 A Wideband sweep 
Generator for Both 


PRD DRY-TYPE LOW-LEVEL VHF and UHF Tele- 


Invaluable lor any precise low 
level measurement or power 
monitoring in systems. Unique, 
because it measures low micro- 
wave power with primary stan- 
dard accuracy by means of ther- 
mocouples No troubles with 
| , pumps or thermometers. 


use, accurate, rugged 


and reliable ludis ates average power regardless of cna i- 
tion. Provision for null indication against standard dc power. 


MICROWAVE CALORIMETER se 


1-2 Ridged Waveguide 
-A Transmission Sys- 
tem for a Wider Fre- 
quency Range 

1-3 Metallized Glass 
Microwave Attenuators 
1-4 Microwave Power 
Measurements 

2-1 Noise Figure and 
Some Measurement 
Aspects 

2-2 Frequency Mea- 
surement Devices 


2-3 Precision Mea- 


TYPE 666 FREQUENCY RANGE: 18 to over 75 kmc/s * ERROR: Because surements with 


the intrinsic error is less than +1% plus 


+20 pw thermal drift, the Slotted Sections 


combined error including instrumentation can be held to within 3%. 2-4 Impedance Con- 
Good approximations can be achieved within one time constant (1.5 to siderations in Crystal 


2 minutes) * POWER RANGE: From 30 


to at least 1 watt cw Mixers and Their Ap- 


* SENSITIVITY: 35-40 yv/mw (calibrated for each instrument) * MAX. plication to UHF Tuner 


VSWR: less than 1.2 


Especially useful for 


POLYOHM 


precision measure- 
ments of microwave 
frequencies where 
accuracy combined 
with range is re- 
quired. Takes the 


ity ty pe meters 


ch of which usually has a more 


nee. Unlike other heterodyne 


which saves time and avoids 


receivers and signal generators. 


standards 


JV olyledlttit neseance 


& DEVELOPMENT CoO., INC. 


202 TILLARY STREET, BROOKLYN 1, NEW YORK- 


Telephone: Utster 2-6800 


ard on pages 209-2 


PRD HETERODYNE Levels 
FREQUENCY METER 


frequency meters, Type 
904 is simple to use. Both CRT and aural presentation are 
available as well as a new exclusive interpolating dial 
ambiguity. Lightweight, 
therefore advantageous for field testing of transmitters, 
Will deliver a signal of 
precisely known frequency at the 


TYPE 504 FREQUENCY RANGE: Measures 


Generates 500 to 900 mc/s and harmonics * INTERPOLATION ACCU- 
RACY: 0.03% or better * INPUT SENSITIVITY 
and above * CALIBRATION REFERENCE: 5 and 50 mc/s quartz crystal 


WI! 
EP > PACE 
OK PLACE YOU 


Design 

3-1 Microwave Detec- 
tors for Measurements 
of Relative Power 


3-2 Impedance Mea- 
surements in the 50- 
1000 MC/SEC Range 
with a New Standing 
Wave Indicator 

4-1 Microwave Attenu- 
ation Measurements 
4-2 A New Metal Film 
Resistor—the Polyohm 


4-3 Millimeter Waves 


his: en 136-PAGE CATALOG 
restricted frequency Complete data on PRD 
Instruments with notes 
on theory and applica- 


RF input connector 
when used as a Calibrating instrument. 


100 to over 10,000 mc/s. 


—30 dbm at 500 mc/s 


PROGRES 


Midwest Sales Office 
1 SOUTH NORTHWEST HIGHWAY, 
PARK RIDGE, ILL.—TAlcott 3-3174 
Western Sales Office 
737-41, SUITE 7, NO. SEWARD ST. 
HOLLYWOOD 38, CAL.—HO-5-5287 
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Nm BROWNE ADVER 


EAST COAST OFFICI 


Phone: Woodlawn 6-1668 
PWN No. Camden NJ 380 
Phila. Phone: Market 7-3129 
WEST COAST OFFICE 
Robert A. Stackhouse 

928 S. Robertson Blvd., 

Los Angeles 35, Calif 

Phone: Crestview 4-5931 
I'WX No. BEV H 7666 275,000 sq. ft. plant area . . . 1500 employees 
SOUTHWESTERN U.S.A making ALL TYPES of variable resistors by the million . . . for 
John \. Green Company ALL TYPES of military and commercial applic ations. 
6815 Oriole Drive » 

P.O. Box 7224 
Dallas 9, Texas 
Phone: Dixon 9918 


CANADIAN DIVISION 
C. C. Meredith & Co., Ltd. 
Streetsville 


Dependable delivery. Exceptionally good delivery 
cycle due to enormous mass production facilities. 


A CTS control can be tailored to your specific requirement 
, Ontario Refer your control problems to CTS specialists today. 
310 
TH AMERICA 
e Luis Pontet 
Aires, Argentina 
video, Uruguay 
Janeiro, Brazil 
Sao Paulo, Brazil 
OTHER EXPORT 


Syl 


van Ginsbury 
& West 40th Street 
New York 18, New York 


Phone: Pennsylvania 6-8239 


CHICAGO TELEPHONE SUPPLY 


ELKHART * INDIANA 
FOUNDED 1896 


The Exctustve Shecialishs tn Precision Mass Production of larviatle Restslors 


WARD LEONARD 


Design made easy with reliable &, 
RESISTORS, RELAYS, RHEOSTATS 


Want to know how? These data-packed bul- 
letins and catalogs will show you. 


RESISTORS — you'll find the widest selection of 
stock power resistors ever offered by any manufac- 
turer in Ward Leonard Catalog 15. 


RELAYS -— long, trouble-free life under the most ad- 
verse conditions is the big plus the system designer 
gets with the a-c and d-c relays described in Ward 
Leonard’s relay catalog. 


RHEOSTATS —complete application data on smooth- 
acting 25- to 300-watt Vitrohm ring rheostats is con- 
tained in Ward Leonard bulletins 1105-16. 

Write today for this helpful literature. You'll find 
plenty of design tips. And, you'll find Ward Leonard 
offers a wider selection of stock items, quicker service 
on made-to-order controls, and more performance per 
dollar than anyone else. Ward Leonard Electric Com- 
pany, 94 West Elizabeth St., Mount Vernon, N. Y. 
(In Canada: D. M. Fraser Ltd.—vToronto. ) 6.17 


> 


wy WARD LEONARD ; 


, « 
“== ELECTRIC COMPANY 

3 

SS MOUNT VERNON, NEW YORK 


Resistors RMEOSTATS RELAYS CONTROLS DIMMERS 


21% @ 


PRek-EE rye Contiols Since 1892 
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Raytheon — World’s Largest 


Manufacturer of Magnetrons and Klystrons 


RAYTHEON 9% 


ONE MAN? NO\TWELVE! 


ADD THEIR SKILLS TO YOUR STAFF- AT NO COST 


Excellence in Electronics 


You see only one man on the button. But he 
is representative of twelve—12 Raytheon 
Application Engineers. They all work in the 
division of Raytheon that designs and pro 
duces magnetrons, klystrons and special 
purpose tubes. 


Teamed together, your engineers and ours 
can determine the tube requirements of your 
microwave system: Which klystron is best 
suited? Which magnetron? Should an exist- 
ing tube be modified, or is an entirely new 
one called for? 


his teamwork lightens the burden on your 
systems engineers 
on equipment designs while our engineers 
assist vou in selecting the right tubes for the 
best service. 


It lets them concentrate 


Consult the leading maker of magnetrons 
and klystrons right from the start. Raytheon 
is ready to help you wherever you are, what 
ever your project—military or commercial. 
Write for details on our Application Engi- 
neering Service. Ask also for valuable Tube 
Data Booklets. 


RAYTHEON MANUFACTURING COMPANY 


Microwave and Power Tube Operations, Section PT-71, Waltham 54, Massachusetts 


Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Picture Tubes, Transistors 
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NOW...G-E SERIES-STRING 
SMALL TV PORTABLES WITH 


New 300 and 450-ma types mean 


Dimensions of series-string TV sets are compared by R. V. Bontecou 
(left), marketing manager, and L. B. Davis, general manager, G-I 
receiving tubes. General Electric series-string tubes make possible 


new small size in portable TV receivers—also meet uit needs up 
through table models to console sets. Chassis shown in the illustra- 
tion have 9-, 14-, and 21-inch picture tubes. 


TUBES MAKE POSSIBLE 
LOW HEAT DISSIPATION! 


reduced temperatures, minimum cabinet space! 


Series-string tubes for television were pioneered by General 
Electric, so that designers could match cost-saving with reli- 
able TV performance. Over 50 G-E 600-ma series-string 
types with uniform warm-up time already are available for use 


in larger models of television receivers. 

Now General Electric targets the needs of the fast-growing 
market for small second sets and portables with new 300-ma 
and 450-ma series-string tubes. Power requirements are 
lower, and less heat is generated. As a result, cabinets can be 


smaller and lighter than ever before. 


The 22 new 450-ma types listed below, include among 
them a full tube complement for medium-to-small-size series- 
string receivers. Designers of still more compact sets—down 
to 8-inch portables—will find that the 8 new 300-ma series- 
string types plus a 1V2 high-voltage rectifier can be used to 


make up a complete television circuit. 


Ask for G-E series-string tube recommendations to cover 
your new, small sets now in the drawing-board stage! Address 


Tube Department, General Electric Co., Schenectady 5, N. Y. 


NEW G-E 450-MA SERIES-STRING TUBES NEW G-E 300-MA SERIES-STRING TUBES 
TYPE PROTOTYPE TYPE PROTOTYPE TYPE PROTOTYPE TYPE PROTOTYPE 

3AF4-A 6AF4-A 6U8-A 6U8 6AU6-A 6AU6 9U8-A 6U8 
6BC5 8AU8 6AU8 6CE5 (Note 1) None 10C8 (Note 2) None 
6BN6 8BHS8 6BH8 6CB6-A 6CB6 17H3 (Note 3) None 
6BuU8 8CG7 6CG7 7AU7 7AU7 18A5 (Note 4) None 
6CB6 8CM7 6CM7 
6BQ7-A 8CN7 6CN7 
6B77 9AU7 12AU7 Miniature triode pentode, for use in vertical 
6AQ5 17AV5-GA 6AV5-GA deflection circuit 
6BK7-A 17AX4-GT 6AX4-GT 


6J6 17C5 50C5 Octal-base beam pentode. Horizontal sweep 
6T8 17DQ6 6DQ6 tube. 


Improved version of 6BC5. 


Miniature damping diode 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


Type J resistor with short shaft Type J single-unit resistor with 


4 Io 


Type J triple-unit resistor 
>ck-type bushing plain, short shaft 


Type J dual-unit resistor with 
short, flatted shaft 


AN “INDUSTRY STANDARD” 
WHERE LONG LIFE AND QUALITY 
GP small variable resistor PERFORMANCE ARE NECESSARY Type J single-unit varlable 


f srinted circuits i 
or ft circui resistor with long shaft 


Here are A-B variable resistors and potentiometers 
that are designed for QUALITY performance. They 
are available in many forms and sizes. 


The resistor element in all units is a solid molded 
ring (not paint or film) supplied for standard or 
special tapers. The resistance material, insulation. 
terminals, faceplate. and bushing are molded in 
ONE piece. You can expect improvement with use 
as brush wears smoothly to flat molded resistor. 
There are no welded joints. no rivets, no soldered 
connections. 

TYPE J—2 watts—in single, dual. or triple con- 
| variable resistors struction. With or without line switch. Dual units 
ety pn Seay can be supplied with concentric shafts for individual 
resistor control. 


rYPE G & GP—' watt— ™% inch in diameter. 
Type GP units have long terminals for printed cir- 
cuit applications, 
rYPE T— 2 watt—compact units for hearing 
aids and similar applications. 
A-B variable resistors are available in standard 
RETMA values up to 5 megohms. Type T small variable resistors 


Type G small variable resistor with hand or screw driver oper- 


with line switch ated plastic covers—for hearing 


aids and similar applications 


Allen-Bradley Co., 1342 S. Second St., Milwaukee 4, Wis e In Canada—Allen-Bradley Canada Limited, Galt, Ont 


ALLEN-BRADLEY 


RADIO, ELECTRONIC AND TELEVISION COMPONENTS 
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TRE ELECTRONIC TUGE 


e 


Wo 


& 
‘“MILLION’’ 
APPLICATIO 


does the work of transistors 
more efficiently, 

more reliably 

more effectively 


Now, another revolutionary development from 
Haydu’s research laboratories . . . The Low 
Voltage Beam Switching Tube (type 6701). 

An electronic achievement of importance in many 
applications including critical transistor operations. 

Haydu’s basic ten-position Beam Switching 
Tube has introduced entirely new concepts for 
simplifying electronic circuits and designs. This new 
electronic tube is so versatile that any desired 
type of sequential or random switching of any 
number of positions may be obtained. 

The Beam Switching Tube has contributed 
new levels of speed, reliability and economy 
in unlimited applications such as: 


DISTRIBUTING @ SAMPLING @ COUNTING 
FREQUENCY DIVIDING @ CODING 
MODULATING @ GATING @® TIMING 
CASCADING @ MULTIPLEXING 


MATRIXING @ OSCILLATING 


LIFE TESTS INDICATE A 
LIFE SPAN OF 50.000 HOURS 


For further information write . . 


HAYDU & 


BROTHERS OF NEW JERSEY 


PLAINFIELD, NEW JERSEY SUBSIDIARY OF BURROUGHS CORPORATION 


EXTENDED 
LIFE 
ELECTROLYTIC 
CAPACITORS 


now available for 

military electronics 
computers 

laboratory test instruments 
industrial controls 


other electronic applications 


HERE ARE CAPACITORS OF THE SAME MAXIMUM RELIABILITY which Sprague 
has long supplied to the telephone systems . . . now available for your own high reliability elec- 
tronic applications. 

The use of especially high purity materials . . . utmost care in manufacture, constant obser- 
vation and quality control of all operations have made Sprague Extended Life Capacitors out- 
standing for their long life and faultless performance. 

Type 17D Extended Life Electrolytics have turret terminals and twist-mounting lugs. A spe- 
cial vent construction is molded right into the cover, as are the numbers identifying each terminal. 
The aluminum cans are covered with a corrosion-resisting insulating coating. 


Nineteen standard ratings, all characterized by low maximum leakage current and remarkable 


life test capabilities are available in the new series. Complete technical data are in Engineering 


Bulletin 340, available on letterhead request to the Technical Literature Section, Sprague Electric 
Company, 233 Marshall Street, North Adams, Massachusetts. 


. ® 
world’s largest capacitor manufacturer 


Export fcr the Americas: Sprague Electric Invernational Ltd., North Adams, Massachusetts. CABLE: SPREXINT. 
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Decentralize With New Plants! 


It is realized that, at present, the curbing of our Na- 


ee aye ; ! tion’s greatest killer lies in the three-way combinatio 
AST month the Radio Corporation of America dedi- 


cated a new building at its Missile and Surface 
Radar engineering plant in Moorestown, N. J. This 
construction materially increases the building space to 


of the driver, the car manufacturer and the lawmakers 
in Washington. Electronic “trainers” can aid the 
beginner and facilitate annual retesting of all drivers. 
: ‘ Electronic industries have also given the law-enforce- 
264,000 square feet and raises the employment poten ss aa ai 
in xe er ment agencies the so-called : ’ equipment fo1 
tial to more than 1500 persons. To editors, plant Sire ' , ; Rae 

re j enforcing the speed laws. Only by the product o 
dedications are customary happenings and seldom are 


; ; : ventive genius, however, can we hope to reduce 
what one might call front page news. Yet the Moores- 


: ‘ ; ; mounting slaughter on our highways. 
town installation offers some interesting points. 


To begin with, the new plant will make land-based 
tactical launching and guidance systems for the 


We already have in use an electronic device to 
matically dim the headlights of our cars. Other anti 


is 2 ‘ > : a accident attempts include: (a) proposal for car guid- 
“Talos” guided missile, in addition to other military ance by means of “leader” cables buried in the road- 
electronic products. Until recently Moorestown has way on super-highways, carrying control frequencie: 
been noted as being exclusively a most desirable resi- which eventually permit the driver of the moving cal 
dential area. With the acceptance of this new plant to sleep with safety! b) aid to the driver, in the 
Moorestown has made an important contribution to form of road information and travel directions. “nae 
national security. It is supporting the decentralization rowcast” from overhead wires to the radio set on the 
of the electronic industries that is so necessary. 


The new plant location tends to attract a higher 
quality type of employee and economically, the payroll 


passing automobile has been demonstrated. c) the 
use of the proximity effect, by a capacity pick-up 
device to control the application of the brakes when 
contributes significantly to the community. The com- the car approaches too close to an obstacle ahead 
pany has made a valuable contribution too, in build- There must be many more. We urge them to use their 
ing a modern plant that is not an eyesore as so many creative gifts in this cause. 
manufacturing plants are in U. S. industrial areas 

Proper landscaping does much to add to employee 

morale and efficiency and makes the presence of such We're Moving! 
an installation scarcely noticeable in the community 


VHIS June issue of ELECTRONICS INDUSTRIES will be 


struction woul O well t ook i this arrangement ital T 4 
truction ld d ll to look into this arrangemen the last issue that we shall publish in New York 


that RCA and Moorestown officials have achieved. 


Manufacturers planning expansions involving new con- T 


City. Our executive, editorial, and advertising head- 
quarters on June 1 become “Chilton Co., 56th and 
Reduce Car Accidents Electronically ? Chestnut Streets, Philadelphia, Pa.”’ (Phone SHerwood 
8-2000.) Because of this change there may be some 
I VERYONE who ventures on the Nation’s streets initial confusion. We have, however, tried to notify 
4 and highways should give long and _ serious everybody in order to minimize any discomfort. Should 
thought to the tragic toll of human life taken by auto this occur in your case, please bear with us. Such a 
mobile accidents. Can anything be done about this” It move involves training nev personne] with a 
would appear that long and serious thought on the part quent temporary slow-down in routine oper: 
of electronic inventors can yield attachments, methods, expect to be running as efficiently as ever 


devices to reduce such casualties. three weeks after our arrival 
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RADARSCOPE 


Revealing important developments and trends 
throughout the spectrum for radio, TV and 


electronic research, manufacturing and operation 


LOOK FOR increasing pressu n the Federal 
Trade Commission to repeal rule 9 of the Trade 
Practice Rules which regulates advertising of ¢a- 
thode-ray tube sizes. The TV manufacturers have 
inanimously condemned the ri 
it emphasizes and RETMA n 


experience 


» for the restrictions 
claims that their 
since the rule went into effect has given 
them enough evidence to convince the commission 
that rule 9 innecessarily confusing. 
TRANSISTOR INDUSTRY expect 


million units in 1956. 


FIRST STEP in Signal Corps plans for automatic 
production of military communications equipment is 
being undertaken by GE. $1,000,000 contract for 
installation and evaluation of the unusual Signal 
Corps automatic company assembly system is now 


l 


going into effect. Development of the system is part 
ff an industrial mobilization program to ensure 
ready availability of military electronic equipment 


in the event of a national emergency. 


wi" ft 
&& s, 
ca’ ? 
| a 


World's largest revolving radio telescope is shown after being put 
into operation at Dwingeloo, Holland. Instrument is so sensitive that 
it can pick up signals arising from collisions of spiral nebulae at 
distances of 3 million light years 
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LAND MOBILE, REMOT 


STRONG PRESSURE is being applied for additional 
appropriation for the FCC’s Bureau of Safety and 
Supply Radio Services to help reduce that bureau’s 
application backlog. RETMA, last month, urged that 
the commission’s budget be increased by approxi- 
mately $50,000, the funds to be earmarked for the 


bureau’s use 


LESS AND LESS credence is being given to the 
argument that automation will bring unemployment. 
Responsible authorities are now warning that unless 
automation is accelerated the country’s labor supply 
will be insufficient to turn out all the products de- 
sired. 


AUTOMATIC ANNOUNCING SYSTEMS continue 
to find new uses. Latest, for airline terminals, an- 
nounces flight information for respective airlines. 


RUMORS that the new Ampex video tape recorder 
might replace the 35 mm. camera were promptly 
refuted by Ampex. Pointing out their belief that 
such conjecture was “foolish at this time,’ Charles 
P. Ginsberg, chief video engineer of Ampex said that 
video quality is simply not comparable with ordi- 
narily available film and not even remotely com- 
parable to the new larger-negative film processes. 
The only possible application considered might be 
for a motion picture director to shoot scenes simul- 
taneously in film and in Videotape and immediately 
review the tape recorder while his cast and sets are 
still assembled. The prime purpose of the VTR is 
for programming delay; to overcome the 3 hr. East- 
West time difference. 


STILL ANOTHER application of electronic traffic 
control device was announced by Standard Coil 
Products in their new “El-Tec” which will allow 
emergency vehicles to automatically turn all traffic 


signals red along its route while speeding through 
congested streets. 


NO SURPRISE is the announcement by the BBC that 
their 9 month old commercial rival, the Independent 
Television Authority, has already taken 59% of the 
market. At the same time, in Canada, the Govern- 
ment-owned Canadian Broadcasting Company re- 
ports a deficit of $20 million in radio and TV opera- 
tions, and adds that a cut in services is contemplated 
because of lack of funds. 
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PLIGHT of utilities radio continues to worsen. Re 


‘sts continue to pour in for additional frequency 


locations. Co-channel arrangements have been the 


answer t ques the 30-50 MC and 152-160 


ds. Consideration is now being given to a Split 
Channel proposal, but the FCC has warned that ever 
f a solution is found to problems of engineering, 

iency coordination and operation there is no 
issurance that the new channels made available by 
Split Channel operation will be allocated to the ser- 


vice to which the original channel was allocated 


ENGINEERING SHORTAGE can be minimized, says 
Brig. Genera: David Sarnoff, by instituting a three 
point program: 1. That atomic reactors be con- 
structed on selected college 2. That the 
nation’s youth be polled to determine why so few 


‘ampuses. 
take up scientific careers. 3. That industry and Gov- 
ernment eooperate in establishing a “National Edu 
cational Reserve” made up of teachers drawn from 
industry. 


THIS MONTH will be crucial for color TV. With 
the programming problem solved, at least to a large 
extent, by WNBQ’s all-color operation in Chicago 
the one remaining obstacle—receiver price—gets in- 
dustry attention. RCA is expected to announce a 
sharp reduction, possibly to $495.00, but a better 
vuess would be $595.00. The marketing technique 
that was so successful in introducing B & W—first 
vetting the sets into local taverns and other public 
places—will be pushed in the next few months for 
color 

) announces that they will be 
marketing a color TV receiver in the last half of 
this year. Though technical details are being with- 


At the same time GE 


held it is certain the receiver will use a 3-gun ‘aper- 


ure mask tube with a chassis designed by GE. 


A 


ALL MANUFACTURERS qualified to engage in de- 
fense production are being urged to get their names 
in the Register of Plan Mobilization Producers, 
which is compiled by the Government as part of 
their emergency industrial mobilization plans. Firms 
are listed in the register by the military offices hav- 
ing mobilization planning responsibility for the 
items which these firms could produce in an emer- 
gency. Full details are contained in two booklets 
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entitled, “‘Purchased Items 


tions of the Department of Defense,” 

Sell to the Department of Defense,” 

from the Central Military Procurement 
Office, The Pentagon, Washington, D. ( 
ernment i 10st anxious that all firms brin; 


= 
ability to pro 


ULTRA-THIN copper strip in thicknesses of .00025 
in. will permit the design of greatly miniatureized 


f 


isformers and other electronic components by 
substitution of tape-wound wafer-type coils fo1 
coils formerly made from magnet wire. The 

Air Force under-wrote the development of the new 

process. Small dimensions of the new copper strip 

is illustrated by the fact that 

make 1,000 r-f television receiver ¢ 

oil also facilitates automatic 


ponents 


e 


se Ms ee a ‘) 


New electronic equivalent of the manually operated plotting board 
was designed by American Mach. & Fdry. Co. to handle high speed 
aircraft. Basically a PPI for trace-while-scan surveillance radar, 
unit shows aircraft as a coded symbol, and includes a velocity vector 
a 3-digit identifying number and added pertinent data 


Electronic Equipment 


Fig. 1: Encapsulated 
vacuum tube 


a pews traditional enemies of elec- 
tronic equipment = are 

moist air, and heat, in about this 
order. Recently it has been neces- 
sary to acknowledge also cold, bac- 


water, 


terial agents, and the absence of air 
Deterioration of performance by any 
of these agents is through the de- 
While all 


things electrical depend upon insu- 


terioration of insulation 


lation, electronic equipment is par- 
ticularly sensitive because of funda- 
mental dependence on circuits in- 
volving high impedance, high re- 
Some 
circuits of course can tolerate much 
lower 


sistance, and high voltages 
insulation resistance than 
others but, in general, lowering of 
the insulation resistance to the 
neighborhood of 1 megohm impairs 
the performance of equipment. Sen- 
sitive spots may require insulation 
values of higher than 10 megohms 
A lesser causation also exists in the 
failure of conductors by direct inter- 
vention of corrosion 

The longevity of insulation is 
primarily a function of its thermal 
properties. To 
tronic 


insulate our elec- 
equipment we use very 
unfilled 
polymers | like 
phenol formaldehyde containing fill- 
ers of paper or cloth, flexible co- 
polymers like vinyl chloride-acetate, 
highly compounded and filled elas- 
tomers of the rubber family and in- 


largely organic polymers: 
like polystyrene, 


numerable resinous coatings from 
the types which gel or set by drying 
We depend al 


and oxidizing 


sO oO! 


W. H. HANNAS, Automatic Production Re- 
search, 195 S. Columbus Ave., Mt. Verson. 
(This article was prepared while the 
author was employed at Sylvania Elec- 
tric Products Inc., Physics Labs., Bayside, 
N. Y.) 
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Part One of Two Parts 


Recent experiences of the military in hot, humid 
climates has focussed attention on the need for protecting 
electronic circuits against fungi and moisture, as well 

as mechanical shock and stress. Protective measures 

to accomplish this goal are described here. 


some inorganics, on _ pressurized 
nitrogen, on vacuum, and on hydro- 
carbons such as waxes or liquid 
oils. All of these insulations respond 
somewhat differently to the various 
environments. Furthermore, many 
equipments, as for example, radar, 
may contain examples of all types. 


Background 


Only since the early 40’s, upon 
the occasion of the precipitate build- 
up of military strength in the tropi- 
cal South Pacific, has the true im- 
port and prime necessity of protect- 
ing equipment been brought into 
full play. Just prior to the 40’s, of 
course, there had been a tremendous 
increase in the complexity of stra- 
tegic and tactical military electronic 
equipment. When this equipment 
began to reach Guadalcanal and 
Guam, nature’s rebuttal to our 
ignorance of tropical conditions was 
an additional catastrophe to a long 
list. Communications sets and 
walkie-talkie sets arrived inopera- 
tive or functioned sporadically for a 


Fig. 2: Equipment 
mounts should pro- 
vide convenience in 
operating 


By W. H. HANNAHS 


week, only to expire. Only heroic 
maintenance effort kept communi- 
cation links open. 

Then came the awakening. Ex- 
amination showed cables, baked by 
unremitting heat, age-hardened and 
fissured. Vent holes in cases ad- 
mitted moisture that accumulated to 
the point of dripping. Plasticizers 
had migrated from wire coverings, 
moisture combining with impurities 
in insulation had become electro- 
lytes between conductors, fine wires 
had been eaten away, heavy con- 
ductors had _ shed hydroscopic 
powders whose conductivity bridged 
terminals. Supposedly undigestable 
phenolics were covered with fingers 
of aspergillus, the organics in wir- 
ing harness had provided a banquet 
for the penicillin. Even ceramics 
when untreated were found to con- 
tain their growth of fungi. In equip- 
ments failing from obscure causes 
only after months, plastic laminates 
of the standard varieties were found 
to have delaminated and _ blistered 
under the 


combined impact of 


fungus and moisture. 
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Fig. 3: Hot components are mounted on 


Loss of insulation through loss of 
air became important with the in- 
troduction of pressurized airborne 
radar, and elevated temperature be- 
came significant when equipment 
was compressed into micro-minia- 
ture dimensions. 

What engineers have done since 
1942 toward packaging of equipment 
is indeed a commendation of single- 
minded effort. Indication of confu- 
sion in an earlier day is the fact that 
there was active disputation as to 
whether fungi actually ingested 
ceramics on which they were found. 
The list of found to be 
most fungial action, 
the fact that the 
elemental need of the fungi is car- 
bon, particularly in the form of cel- 
lulose with perhaps a little nitro- 
geneous matter for variety. We may 
conclude, then, that all 
equipment should have protection 
for textiles, paper, wood, casein, felt, 
etc., whenever 
omitted 


materials 
degraded by 
however, witness 


military 


these cannot be 


Not the least enemy of electronic 


equipment is microscopic debris, 


underside of chassis 


Fig. 4: 


both organic and inorganic. Besides 
providing insulation where it is 
wanted by 
metallic 


not 
slipping in between 


contacts, it also furnishes 


a media on inorganic surfaces in 
which bacteria and fungi may live 
The combined 
moisture, warmth, 


cellulose, and lots of debris leads to 


and attract moisture 
coincidence of 


generally riotous living among the 
yeasts and fungi. We might mention 
the aiding circumstance of darkness, 
too, but given only the favoritism of 
a_ tropical the 
limited supply of an _ old- 
fashioned paper label adhered with 
animal glue, nature can contrive an 


environment and 


food 


awful mess in an under chassis. 

Environmental testing of materials 
for mildew resistance with pre- 
scribed organisms is rather difficult, 
but a reasonably good estimate can 
be made by burying samples 14 days 
in a box of rich garden soil main- 
tained at 98°F. and 95% R.H. 

If all components and wiring in an 
equipment are separately enclosed 
so as to be “dust tight’”’ the outer en- 


closure may be limited to the cate- 


THERMAL CONDUCTIVITY OF MATERIALS 
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Fig. 5: Thermal effects with various commonly used materials 
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Humidity and temperature problems arise with printed ckts 


gory of which 
that 
it does 


Ail 


mixe d 


“dust proof” means 


dust may enter provided that 


not prevent normal opera- 


tion Force tests? define dust as 
the 


aluminum, titanium, and magnesium 


oxides of silica, iron, 
present in 5 micron to 325 mesh size, 
and equipment is generally required 
hot 
after 6 
heavy turbulent concentrations 


humid 
exposure to 


to operate in dry and 


conditions hrs 


Generally considered, protection 


can be supplied not only by boxes 
and cans but by plastic embedding, 
wax dip coating, 
nishing normal 


potting, over-Var- 


insulations, immer- 
sion in oil, pressurized cases or high 


vacuum 


TV and Radios 


The protection applied to domestic 
radio is probably 
the minimum 


Aside from the decorative function, 


receivers repre- 


sentative of order 
the cabinet supplies only protection 
from shock. In in- 
expensive sets even the protection 


meddling and 
incidental to 
electrically hot 

the underside of 
Fig. 3). At this 
the major 
eration is the bedrock requirements 
of the National Board of Fire 
Underwriters. Whether or the 
underwriters acknowledge such 


dust is almost 
the 


on 


from 
having com- 
the 


cost- 


ponents 
chassis (see 


conscious level, consid- 


not 


policy, it is rather generally recog- 
nized that their labs largely approve 
specific complete appliances and 
prefer to do so because specifica- 
tion of individual and 


parts ma- 


terials are constantly subject to 
modification in the face of technical 
progress. Therefore, in applying the 
basie standard for Power Operated 
Radio Receiving Applicances sup- 
plied by Underwriters 
proved by the ASA, these 


( ‘ontinue d on 


and ap- 
individual 
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Fig. 1: PPI picture of N. Y. 

International Airport (Idle 

wild) as displayed on ASDE 
model 


Fig. 2 r) Experimental 

model of ASDE installed in 

the control tower at Idle 
wild 


_ gednieds Surface Dete 
Equipment (ASDE 
equipment designed to permit ob 


is a radat 


control of surface 
The funda- 
mental requirement of such a radat 


servation and 
trathe on an airport. 


is that it display the details of an 


airport with sufficient resolution 


that it can supplement or replac 
the visual observations of a control- 
tower operator. This means that 
the runways and taxiways must be 
clearly defined and that objects on 
these areas must be plainly visible 
Fortunately, a radar (when view- 
from a somewhat 


ing an airport 


elevated position) will “see” reflec- 
tions from the areas of the airport 
covered by vegetation or having the 
normal rough _— surface of the 
ground, but will not receive reflec 
tions from the smooth surface of a 
runway. The greatest part of the 
airport surface will 
visible on a PPI display, whereas 
the runways, taxiways, and other 
smooth areas will be dark. Thus, 


aircraft and other objects on the 
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therefore be 


Design Of 


By J. E. WOODWARD, Section Head, Dept 


of Radar and Navigation, Airborne Instruments 


runways will be seen against 
dark background (Fig. 1). 
The control of traffic on the sur- 
of an airport has long been 
recognized as a part of the overatl 
aircraft traffic control 
Although the problem 
of surface traffic control 


problem of 
and safety. 
beyond 
that afforded by the control-tower 
operator—has not occupied top pri- 
ority in the overall program, it has 
been actively pursued. At about 
the end of World War II, the Air 
Force (at what was then Watson 
Laboratories) made a study of the 
various Ways in which the traffic 
on an airport could be followed by 
other than visual means. The re- 
port on this study covered the use 
of pressure pads, induction loops, 
photocells and such devices, as well 
as radar. The conclusion was 
reached that, from the standpoint 
of economics and_ practicability, 
radar appeared to offer the best ap- 
proach. 

Based on this study, a program 
was set up by the Air Force to fur- 


Lab., Inc., Mineola, N.Y. and D. R. KIRSHNER 


Supervisory Electronics Engr., Rome Air 
Development Center, Griffis Air Force Base 
Rome, N. Y 


ther investigate the use of radar 
as an aid in the control of surface 
This program 
has led to the radar system that is 
A very briet 
evolution will be 


traffic on an airport. 


now being discussed. 
history of its 
given before the details of the pres- 
ent equipment are described 

It was recognized that the high- 
est practical radio frequency should 
be used in such a radar in order to 
obtain a azimuth 
width. The 24,000-Mc 
K-band, was the highest frequency 


narrow beam 


region, 
at which components were avail 
able at that time, but it was known 
that this frequency was subject to 
high atmospheric attenuation. This 
problem was investigated, using an 
existing K-band radar, and it was 
concluded that atmospheric attenu 
ation would aot seriously impair 
the operation of such a radar at the 
short ranges involved. 

A radar system, referred to as 
Taxi Radar, was procured by the 
Air Force for use in an evaluation 


program. This system operated at 
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ASDE Radar Equipment 


Airport Surface Detection Equipment (ASDE), short-range, K-band 


radar, supplements or replaces the visual observation of the 
control-tower operator. This article reviews the design considerations, 
construction and performance of a new system now being 


developed for the Air Force. 


K-band, had a pulse width of about 
0.1 usec; its antenna beamwidth 
was 0.4 degree in azimuth and 1.0 
This 
sents a pulse of 50 ft. in range and, 
at a distance of 7000 ft., 50 ft. in 
azimuth. 


degree in elevation. repre- 


There was considerable 
interest in this radar, which dis- 
played the runways and taxiways 
of an airport with aircraft moving 
around on them. 

Early observations of the capa- 
bilities of the first Taxi Radar 
proved that it did have considerable 
promise as an aid in surface traffic 
control. became evi- 
dent that increased resolution would 
be highly desirable, and Airborne 
Instruments Laboratory received a 
contract to modify one of the Taxi 
Radar 


However, it 


equipments to obtain in- 
To do this, the 


transmitter pulse length was re- 


creased resolution. 


duced to 0.02 psec, and the receiver 
bandwidth and indicator resolution 
were improved to adequately dis- 
play this short pulse. The Air 
Force decided against 
the antenna size on this program. 
However, it was decided to add a 


increasing 


spoiler plate to the existing re- 
flector to fan out the vertical-plane 
radiation pattern of the antenna. 
This was done to provide better 
coverage of close-in areas when 
the antenna was located some dis- 
tance above the ground. 

The equipment from 
this modification was known as the 
Experimental Model of ASDE. As 
the name indicates, it was an ex- 
perimental 


resulting 


equipment and was 
known to have some shortcomings 
that would not be desirable in a 
final 


performance of the system was not 


model. However, the basic 
affected, and the equipment was 


used in an extensive evaluation 
testing program. 

After a short shake-down test at 
Mitchell AFB, conducted by AIL, 
the experimental model was taken 


to the CAA Technical Development 


TDEC) at In- 


There it was subjected 


Evaluation Center 
dianapolis. 
to a thorough technical as well as 
operational evaluation. As part of 
the evaluation program, the radar 
was moved to the municipal airport 
at Minneapolis, Minn., during the 
winter of 1951-1952 to check its op- 
eration in 
found, 


heavy snow. It was 
falling 


snow did not bother the operation 


incidentally, that 


of the radar, but that a snow-cov- 
ered airport looked entirely differ- 
ent on the PPI display. The smooth 
snow surface gave no returned sig- 
nal, but the snowbanks on the side 
of a plowed runway gave a clear 
outline of the runway 


Fig. 3: (r) Antenna con 
struction. Surface tolerance 
is severe, to within 1/32 in 


Fig. 4: PPI screen provides 

this picture of a 4-engine 

DC-6) aircraft at end of 
runway 


Upon completion of the tests by 
TDEC, the Experimental Model of 
ASDE was taken to Rome Air De- 
velopment (RADC) for a 
While at 


RADC, the equipment was 


Center 
brief testing period. 
made 
ready for installation in the new 
control tower at New York Inter- 
Idlewild 

In the spring of 1952, the Ex 
Model of ASDE was 


installed in the new 1l-story con 


national Airport 
perimental 


trol tower at Idlewild. The antenna 
and the transmitter-receiver were 
the roof, one PPI was 


located in the control cab, and one 


ocated on 


in the approach control room along 


Continued on page 180 
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Fig. 3: Block diagram of unibar generator 


Primary component waveforms 


Fig. 5: Correct Y vs. Q delay 


encoding and decoding 
NTSC color 


television system require the use 


oS 


processes in the 


of delay compensation to achieve 
time coincidence of the color and 
monochrome components of the 
signal. The bandwidth limitation 
requirement for the I and Q 
chrominance signals necessitates 
through filters 


their passage 


whose inherent delay would, other- 

Fig. 4: Shape of narrow (green) pulse wise, cause serious misregistra- 
tion between the brightness and 
the color information. Therefore, 
lengths of high-impedance coaxial 
delay cable are usually employed 
the monochrome (Y) and I 
chrominance channels of encoders 
and decoders to achieve coinci- 
dence of these signals with the 


narrower-band Q signal. 


Measuring 


By A. ETTLINGER 


A. ETTLINGER, TV Engineer, 
Engineering Dept 
CBS-Television, 485 Madison 
Ave., New York, N. Y 


Fig. 6: Y delay .05 us shorter than Q 


The necessity for verification of 
relative delay as a routine step in 
encoder and decoder alignment 
procedure becomes apparent when 
a comparison is made between 
permissible I and Q channel tran- 
stated 


timing tolerance of -=-0.05 usecs, 


sient responses and the 
as defined by FCC 
This 


when compared to the rise time of 


specifications. 
tolerance is very narrow 
an I or Q step function signal and 
to the relatively loose band-pass 
these 
As a result, realignment of the 


specifications for signals. 
band-pass filters in the chromi- 
nance channels can, with relative 
ease, cause unacceptable changes 
in relative delay without violating 
Proper 


band-pass specifications. 


receiver performance therefore re- 
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Color Television 


Luminance-vs.-Chroma Delay 


imple unibar generator of special design 
S tind ea g — ee d g Fig. 9: | delay .02 us shorter than Y 


provides at the encoder output a signal whose 
waveform pattern can be examined for 
symmetry as an accurate qualitative check 


of delay 


Fig. 7: Y delay .05 us longer than Q Fig. 8: Encoder output, Y and |. Balanced Fig. 10: | delay .05 us shorter than Y 


quires a delay check whenever ble to the reverse situation en- Fig. 11: 1 delay .02 us longer than Y 
adjustments are made affecting | countered in the decoding section 

and Q band-pass. In _ broadeast of receivers or picture monitors. 

installations where compliance 

with FCC specifications must be Direct Measurement 

maintained, it is likewise essen- Although not specifically so 
tial that routine performance stated in the FCC specifications, 
measurements include a check of the +0.05 usec relative timing tol- 
luminance-vs-chrominance delay. erance is interpreted as applying 
As a matter of fact, this measure- to a point of reference correspond- 
ment can be used for a more sensi- ing to the voltage midpoint of a 

tive indication of drift in band- step function in each signal com- Fig. 12: | delay .05 ws longer than Y 
pass characteristics than is af ponent. The simplest approach 
forded by the more direct method for direct measurement is to com 
of measuring amplitude - vs - fre- pare the position of these 
quency response. on a triggered oscilloscope, 
The technique herein described serving separately each signal 
was developed primarily to facili- component while the encode 
tate routine operational mainte- RGB) input consists of time-co 
nance of broadcast encoding incident pulse signals propor 


equipment, but is readily applica- Continued on page 187 
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Fig. 1: System installation plan of radio di- 
rection finder (AN/CRD-6) 


ANTENA 46 - 448/0R0! ) 
rent ror! 


By J. A. FANTONI 
and R. C. BENOIT, Jr. 


Design of Height-Diversity 
UHF Direction Finders 


Automatic DF developed primarily as a navigational aid employs a unique 
antenna design and height diversity reception techniques to minimize the 
effects of multipath transmission on bearing accuracy and reliability. 


Nico transition of military ground based, air transportable di- capabilities that needed only a 
ground-to-air and air-to-ground rection finding facility to provide minimum number of connecting 
line-of-sight communications from the maximum possible usable sen- cables. To comply with these broad 


the VHF 100 to 156 Mc frequency sitivity which would be at least parameters, extensive engineering 
range t > UHF 225 to 400 me equal to contemporary communica- effort was spent to investigate 
frequency range made necessary tions equipment. The facility was UHF propagation characteristics, 
the development of a ground based also required to provide a_ con- various antenna systems, bearing 
direction finding facility capable of tinuous and reliable bearing on any indicator techniques, and remote 
operating in the UHF range in con- signal within line-of-sight of the control arrangements. The overall 
junction with radio transmissions installation, full automaticity, fast antenna system development was 
from high performance type air bearing response time, full cover- the major problem encountered 
craft. Development effort which age of the 225 to 400 Mc frequency during this program. A diversity 
culminated in the finalized equip- range with a single set of antenna antenna system was devised to pro- 
ment was initiated by Watsor elements, and _ flexible remoting vide continuous bearing informa- 
Laboratories (later, the Rome Air 

Development Center) and was pur- 


+} Fig. 2: With single antenna direct and reflected signals cancel completely 
sue JOIN \ Vv tne 


Federal Telecommuni 
ratories 

\nalysis of Air Force operation 
requirements established that engi 
neering effort must be directed 


toward tne development 


J. A. FANTONI and R. C. BENOIT, Jr 
Rome Air Development Center, Rome, N. Y 
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that would be reliable under 
conditions of 
from 


antenna 


1Oon 
signal variation re- 
sulting interference at the 


D/F 


reflected rays. 


between direct and 


System Description 


The system installation plan for 
the Radio Direction Finder AN/- 
CRD-6 is Fig. 1. The 
facility provides bearing informa- 


shown in 


and 

CW, 
tone modulated signals on any one 
ot 10. preset controlled 
channels of 


tion automatically essentially 


instantaneously on voice or 
crystal 
the 1750 
the 225 to 
range. 
1S accomplished by 
pointer type indicator. 

The 


station 


available 
100 MC 


Bearing display 


channels in 
frequency 
means f a 
local 


system comprises a 


and remote 
The local station consists 


identical 


one to four 
stations. 
of two direction 
mounted on 


different heights to pro- 


finding 
antennas 
ts at 


height diversity with 


separate 


respect 


» the received signal, a_ target 
intenna to permit system self-check 
and alignment, and a prefabricated 
shelter containing the local station 
The 
contains a comparator to determine 
the antenna in 
r-f field, a 


tal controlled 


electronic components. shelter 


and select the 


stronger multi-channel 
crys radio receiver, a 
local bearing indicator, a local con- 
trol unit, and a multi-channel erys- 
tal controlled 
Mac h 
remote control unit and an azimuth 
indicator identical to the local indi- 

or. These units are 


target transmitter 


remote station consists of a 


designed for 
installation into existing and plan- 


ned control tower consoles and also 


for standard rack installation. The 


master remote station which may 


be located up to five miles from the 
D/F site, 


; ] ¢ 


exercises complete con- 
the system over a four wire 


Fig. 4: Height diversity uses cancellation at one point 


Fig. 3: Basic direction finding principle 


cable. A 


remote 


telephone type total of 


three additional stations 


that also exercise complete control 
of the system may be employed in 


with the master 


parallel 
10,000 ft. o1 


parallel 
The 


+ 


station can be located 


station. 


most distant remote 


less from the master’ remote 


Station. 


When furnished for permanent 
fixed station operation, without a 
prefabricated shelter and_ sub- 


mersion proof tra 


al equipment is 


identi 


Radio 


Cases, 
Known as 
Finder AN/FRD-2 


D/F Principle 


Fig. 3 illustrates the basic di 


rection finding principle employed 


in the AN/CRD-6. The antenna 


consists of a stationary, vertical 


dipole about which a parasitic re- 


flector is rotated at a speed of 1800 


RPM. As 


the l 


reflector rotates, it 


amplitude modulates the received 


addition at the other 
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signal at the rotation frequency) 
The 
field 


tional 


resulting rotating horizontal 


pattern obtained is unidirec- 


and cardiod in 
The 


rotates a 


essentially 


reflector drive motor 


also 2-phase generator, 


whose frequency is equal to the 


frequency of modulation applied to 


the received signal. The bearing ot 


the received signal is thus 


propor 


ional to the phase difference be 


ween tne 


modulation envelope of 


and the reference voltage 


The modulated r-f output of the 


antenna is passed to the input of a 
ther 
amplified and demodulated and the 


resultant output is 


radio receiver. The signal IS 


fed through an 


amplifier to the rotor of the 
element 
The 


of tw stator 


meter, he basic 


azimuth indicator. phase mete 


consists windings in 


space quadrature and a rotor wind 


ing. Reference voltages from the 


antenna, amplitude but 


equal in 


displaced 90° in phase, are applied 


directly to the stators. Since the 


two stator windings are in space 


quadrature and are supplied wit! 
quadrature voltages, a _ rotating 
magnetic field is established in the 
phase meter. When a signal is pres- 


ent, the rotor is energized by a 


voltage whose useful component has 
cps. The 


‘ aa ; 
frequency of 5V rotor. 


therefore, will assume a_ positior 
is no reaction betweer 


field 


at the point where 


where there 


its magneti and the stato. 


magnetic 


91 


nit “PES, 


1D RON RI es Spee 


Fig. 5: Signal strength at 20 ft. and 26.6 ft. antennas ig. 6: System instrument error 


Direction Finders 


(continued) 


Fig. 7: Simplified 
: block diagram of 

, neat itaneous “ection f the 
the instantaneous direction ¢ Lf cies “aabilnias 


two fields are the same). Adjust- 


able magnetic damping is applied 


to the phase meter shaft to reduce 
needle swing due to noise and rapid 


changes in bearing. 


Diversity Techniques 


An analysis of propagation phe- Depending upon path difference other masses overrides the result- 
nomena in the 225 to 400 M and corresponding phase relation- ant of the direct and ground 
frequency range reveals a continua ships of the direct and reflected reflected wave, an erroneous bear- 
variation between a minimum and rays, the resultant effect may be ing may be obtained. However, 
a maximum in the r-f field at the either additive or subtractive. In space and height diversity tech- 
D/F antenna as the transmitting the latter case, the field strength niques can be successfully used to 
aircraft’s vertical angular positi at the receiving antenna is con- minimize these effects. 
varies with respect to the D/F siderably reduced and may drop The succession of maxima and 


ly to zero if the two inter- minima produces a definite inter- 


from the fact that energy radiated fering rays are nearly equal in ference pattern for an antenna at 


antenna. This condition results essential 
from the airborne’ transmitter strength and exactly out of phase. a particular height. A second 
reaches the ground antenna by two When a null occurs, it may be im- antenna mounted at a different 
different paths, a direct path and possible to obtain a bearing due to height will not have the same in- 
an indirect path that involves r« insufficient signal level. Moreover, terference pattern because the dis- 
flection from the ground as shown inder conditions where a reflected tance traveled by the ground 
in Fig. 2 signal from nearby buildings or reflected wave is different. This 
means that nulls do not occur at the 
same instant for the two antennas. 
It then becomes possible to choose 
an optimum height difference so 
that the minima of one antenna 
will almost always be filled by the 
maxima of the other. Fig. 4 illus- 
Fig. 8: Comparator trates signal reception with two 
automatically con D/F antennas at different heights. 
nects antenna re . > ei" 
ceiving stronger Although interference minima 


signal to indicator could be eliminated by intercepting 
ckts 


the rays reflected from the ground 


before they reach the D/F antenna, 
for example, by surrounding the 
antenna with suit-screens, consider- 
ation of the geometry involved indi- 


Continued on page 193 
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9 
Pane from an ngineer 5 Je 


Fig. 1: Conventional Wien bridge circuit 

i se Wien Bridge network shown 
in Fig. 1 

selective 


is used as a frequency 


circuit in oscillators and 
for audio frequency 


When 
this 


measure- 


ments. used with an 


Os- 


cillator, circuit is connected 

to a suitable amplifier with regen- 

feedback. For the 
of frequency, the 


known frequency is applied across 


erative mea- 


surement in- 
and a 
null detector across right and left- 
In the 
network it is customary to 
and C, C 


For these con- 


ipper and lower terminals 


terminals. 


this 


side 
of 
make R R 
C and R./R, 


tions the 


design 
R 
9 
bridge is balanced at 
frequency given by 

] 

R¢ 


As oscillator selective t- 


ne 


incandescent lamp 


is an 
Is 


which contro amplitude by in- 


with current 
approaching the bridge 
value. In t the 
bridge is never quite balanced sin 
would re- 
e coupling and stop oscil- 


balance his case 
co 
an exact 


reneratl 


balance cut-off 
lations. 

The nomograph 
be 


in Fig. 2 
used to evaluate Eq. l 


this nomograph locate thi 


may 
ra 
LO ise 


required frequency an f scale 


and pivot a straight-edge about thi 
point to 


on 


select 


the R 


combinations of 


values on and C scales that 


J. F. SODARO, Registered Engineer 
Selby Ave., Los Angeles 64, Calif. 
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No. 36—Wien Bridge Design 


By J. F. SODARO 


give the desired frequency. the side scales to obtain addition: 


resistance value is fixed, place the nificant figures. 
straight-edge on this R scale value As an example assume that 


60,000 ohms and C 


R is 
Find 


ratio 


and on the variable condenser max- 
imum value Read the 
frequency limit where the straight- 
f. Now 
straight-edge on R to minimum con 
sad 


frequency limit where the 


is 0.005 uf. 


on C low frequency if the 


is two-to-one. 


edge crosses 


ale 


to 0.005 », on ¢ 


pivot the left-side se stems t 60 


connec 
with a 
cps 
Next use 


stems and connect 6 on R and 


straight 


denser value on C. R the high Estimate 500 where this 


straight- rosses f right-side 

edge crosses f The . ©, and f scale 
lave Use 

] 


Les to obtain magnit l > and t 


Use 


scales split stems. 5 on C with a line. Read 5.3 where 
side sca he line Thus, the bal- 
approximate answers ance freque! 


~ 
on 


nm 


ou 
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on 


Mb i id bl | ew | 
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Air-conditioned 28 ft. truck 


houses two live color camera chains 


and associated equipment. 


Complete facilities are provided 


for on-air and closed-circuit applications, 


| 


“AN 


Television Mobile Unit 


Mobile Unit 
For Color TV Broadcasting 


ren versatility of Television 
Mobile Units and their advan- 
tages in affording extra revenue by 
opening new avenues of program- 
ming are well recognized by broad 
casters. Now a similar unit is avail 
able for color TV. 
bodies complete facilities for re 


This unit em 


mote color pickup, either for on-ai1 
or for closed-circuit application. It 
may also be used at the studio loca- 
tion as a temporary color facility, 
providing a quick means of getting 
on the air with live color. 

The RCA Color Mobile Unit is 
designed to adequately accommo 


date 2 color camera chains with a 


full complement of equipment, and 
still provide room for comfortable 
operation. The equipment is housed 
in a 28-ft. truck (Fig.1) complete 
with heating and air-conditioning. 


Equipment 

Figs. 2 and 4 show the location 
of equipment and storage sections 
within the truck. Fig. 2 shows how 
the truck has been divided into two 
sections. The front section is the 
operating area. The rear section is 
a storage area which also houses 
many of the components required 
for operation of the two 
cameras. The mobile unit with full 


color 


and for use at the studio location 


as a temporary color facility 


By H. H. KLERX 
Broadcast Video Equipment Dept 
RCA, Camden, N. J. 


complement of equipment includes 
2 live color camera chains, switcher, 
audio console, color syne and test 
equipment, 
audio, 


power supplies, and 


video, camera and power 


cables. Provision has been made 


to include microwave facilities. 


Control Room 

Fig. 4 shows a view of the oper 
ating area looking from the front 
of the truck toward the rear. The 
first row of equipment (right fore- 
ground) is the audio console and 
switcher. The seating arrangement 
here is such that either one or two 
men can operate at this position 


Fig. 2: Location of equipment and storage sections within 
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Fig. 3: Functional diagram of equipment housed in mobile 


This seat serves for equipment 
operation and, with the back of the 
seat moved towards the rear of the 
truck, it serves as an auxiliary seat 
The 
second row of equipment (towards 
back of truck, Fig. 4) which con- 
sists of three racks is, looking from 
left to right, camera No. 1 control, 
No. 2 control, and color 
monitoring facilities. A centralized 
power control panel is mounted di- 
rectly beneath the monitoring fa- 
cilities and is within easy 


for transporting passengers. 


camera 


reach of 
the camera operator. 


Signal Paths 

The processing of the video and 
audio signals entering the mobile 
unit is accomplished in the follow- 
ing manner (Fig. 3). The red, blue 
and green video signals 
from each of the color cameras are 
fed to a video entrance panel. The 
signal at this point proceeds direct- 
ly to the respective camera control 
panels. The necessary shading, ped- 
estal, gain and image orthicon set- 
up adjustments for each of the red, 
blue and green channels are per- 
formed at this point. The corrected 
video signal then leaves the process- 
ing amplifier which is the unit lo- 
cated directly beneath the master 
monitors in Fig. 4 and is fed to the 


received 
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colorplexer which matrixes the red, 
blue and green signals to provide 
the Y, I and Q signals required for 
color transmission. 

The 


(one 


output of each colorplexer 


required for each camera 
fed through the video 
patch panel to the switcher. At this 
point in the the 
from each may be 


chain) is 
system, signals 
faded, 
superimposed, or 
switched directly to the output line. 


camera 
lap dissolved, 
Syne is added at this point, which 
completes the makeup of the NTSC 
color signal. 

The composite signal is fed to the 
video patch panel and then to the 
video output jack located on the 
entrance panel. A second output of 
the switcher is also fed to the video 
patch panel available for 
feeding the microwave control. Fa- 


and is 


cilities have also been provided for 
receiving additional external mono- 
chrome or color signals which may 
also be controlled by the switcher. 
This permits considerable flexibil- 
ity when the mobile facilities han- 
dle only part of an entire show. 


Operation 

A crew of 4 
needed to operate the equipment 
within the truck. Two video oper- 
ators normally operate the 2 color 


men is normally 
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camera chains. Each operator has 
a color monitor and master monitor 
to assist him in properly setting up 
the camera chain. The color moni- 


tors also double as preview mon! 


tors for the director. The director 


+ 


and audio operator are located to 


the rear of the 


affording 
monitoring 


camera 
full 


facilities 


operators, 


them view of the 


Power 


the inside of the 


mobile truck looking from the rear 


Fig. 5 shows 


door towards the front. Field type 
the 
A total of 
Be- 


floor on 


power supplies are shown at 
extreme right hand rear 
5 such supplies are required. 
hind the grille along the 
the left 


isolation transformer and a power- 


side are located a 


stat line corrector. The powerstat 


line corrector is remotely controlled 


from the power distribution panel 


located in the operating section of 
the truck. The center aisle is 
to store the 


ised 


two color cameras 


Test Equipment 
Not illustrated in the photograph 


also located the 
portion of the 


racks house the colorplexers, color 


are two racks 


rear truck 
syne equipment and test equipment 


Continued on page 204 
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Fig. 2: Type 5654/6AK5—for values of | 


N 


Fig. 3: Type 5718—changes in G 


Tube-Characteristic Changes 
And Equipment Reliability 


By The Applications Engineers of the 
Advisory Group on Electron Tubes 


IPMENT 


denotes the 


reliabilit 2. The probable change of char- 
degree of assu) acteristics for the tubes to be used 


that the equipment will » estimated from the results 


orily perform its intendec obtained from a small sample life- 
for the time required. Be tested under given conditions. 
anges In component per 

saitinciaie Estimating Performance 
is important Although it is not the intent t 


imply that a sampling procedure 


der the extent of chang for acceptance testing is improper, 
tron-tube characteristics which may the designer should consider the 


Life 


reveal 


occu) iring extended periods limitations of such testing. 


operation in his circuit design. testing of a sample can only 


Ideally, the the performance of the individuals 


exactly in the sample under the specific con- 


ld know 


tube chara ditions of operation, and provide an 


the specifi probable perform- 
conditions of the equipment. The anc f the individuals remaining 
realization of this ideal he lot. The ideal from the stand- 


precluded by two ry iwortant oint of “reliability design’ would 


all electron tubes to de- 


considerations 


1. The exact elect ‘uction under conditions identical 
environments of to those encountered in the actual 
The 


ybtained would reveal exactly what 


the rmal 


equipment. information thus 


known or a} Oo complex that exa 


d iplic atior l Virt ially impossib] reliability would nave been achieved 
lipment. It is evident, 


n tne ed 


THE ADVISORY GROUP ON ELECTRON : er, that under such c¢ ndit on 
TUBES, 346 Broadway, N. Y. 13, N. Y no electron tubes would be available 


for use in the equipment. Conse- 


quently, sample testing and prob- 
able lot compliance provide the only 
practical approach for establishing 
a premise for determining equip- 
ment reliability. 

Data similar to those included in 
this article can be used to estimate 
the performance reliability of 
equipments, but cannot be used to 
assure such reliability. Because in- 


dividual electron tubes procured 


may meet just the minimum re- 


quirements of the procurement 


specification, the data shown here 
may be optimistic. 

All electron tubes do not change 
at the same rate, even if they are 
from the same production lot. Con- 
from 


sequently, the data revealed 


life testing must be presented in 


some form which shows the prob- 


The 


chosen for this article is the “‘ogive” 


ability of occurrence. form 


or cumulative frequency distribu- 
ion, in which ordinate values are 
below (or 


equal to percentages 


above) the abscissa values. These 
ordinates can also be considered as 
measures of the probability of oc- 


currence. The confidence with which 
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Permissible Change Replacements Required Replacements Required 


in Individual Tube 
— Per Cent 


Interpreting the results of life tests to 5 


indicate the probability of failure under ‘ 


dynamic operating conditions. Two forms 40 


10 


20 
30 


50 


are employed—the '‘ogive’’ or cumulative 


frequency distribution curve, and the 


Minimum Ip 
Required (ma) 


bell-shaped" frequency distribution curve 8.0 


the data can be used depends 

many factors, including the size of 
the sample, the representation of 
all suppliers, and the variability be- 
lots. The data contained in 
this bulletin represent the product 


tween 


of only one manufacturer. 

Figs. 1 and 2 show both the cumu- 
lative distribution 
(ogive) and the frequency distribu- 
tion curve often known as the ‘“‘bell- 
shaped” The two 
serve somewhat different 


frequency 


curve. curves 
purposes. 
The frequency distribution shows 
at a glance the “most likely” value, 
whereas the ogive presents the data 
more quantitatively. 


Conditions Of Specified Life Test 
Life 
usually conducted under 


tubes are 
fixed 
mechanical, 


tests on electron 
con- 


ditions of electrical, 


Fig. 4: For type 5719 
YT Ne got: 


7 


UFE (HOURS) 
NO OF TUBES = 70 


RS 
TUBES 
(HOURS) = 


F TUBES 


HANGE N TRANSCC 
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75 
7.0 
6.5 
6.0 


and thermal environment. Because 
the conditions selected depend on 
many factors, they usually repre- 
sent a compromise intended to re- 
veal the greatest amount of useful 
information. Actual operation, on 
the other hand, almost always com- 
prises very complex composite con- 
ditions. For example, in mobile ap- 
the the 

filament) de- 


pends on the engine or the vehicle 


plications fluctuation of 


heater (or voltage 
speed. In an automobile, the voltage 
to the tubes may vary from a low 
of 4.5 volts when the car is parked 
to a high of 8.5 volts when the gen- 
erator is at peak charging speed. 


wide range of voltages not 
only has an effect on the probable 
characteristics 


but 


rate of change of 


with time of operation, also 


greatly affects the probable relia- 


Fig. 5: For type 5751 


HOURS 00K 
>. OF TUBES =139 


4OURS) = 500 
OF TUBES + 505 
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Table | 


@ 500 Hrs—%, @ 1000 Hrs—%, 


77 
56 
34 
18 
3.5 


0.5 0.5 
negligible negligible 


Table Il 


Replacements Required Replacements Required 


@ 500 Hrs—*, @ 1000 Hrs—*/, 
3 15 
0.5 5 
0.3 2 
0.1 ! 
negligible 0.5 


bility of operation of the 
ments at the various voltages. 
the effects 
pendent, the estimating of probable 
difficult. Al- 
though an estimate could be made 


equip- 
Re- 
two interde- 


cause are 


reliability is very 
by testing large quantities of tubes 
for long periods of time, this ap 
not considered 
The 


standardized 


proach is usually 


use of data from a 
life test 
with conditions adjudged to be sim- 
the 
application is usually considered a 


practical. 
correlated 
encountered in 


those 


ilar to 
good compromise. 


Replacement Rate 

Many otherwise excellent circuit 
designs are basically unreliable be- 
the to take 
into account the change in electron- 
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cause 


designer failed 


Continued on page 


Fig. 6: For type 5814-R 


KrRANnAG 
~ SCLCONVDARY 


ELECTRONS 


ENLARGED CROSS-SECTION 
OF SCREEN 


APPLE TUBE SHADOW MASK TUB 


Fig. 1: Apple tube and monochrome tube are similar in size and appear Fig. 2: Secondary emission from index material generates index signal 
ance 


Single-Gun Color TV System 


Philco's ‘Apple’ system uses single electron beam to excite vertical color 
phosphor stripes. Beam current is modulated by transmitted color video signal 
and self-generated index signal which indicates the location of the beam. 


N conventional color TV display aluminized background, and placed The variations in the writing 

systems, either each of several behind every red stripe on the face beam that produce colors also pro- 
color phosphors is excited by its of the tube. (See Fig. 2). The sec- duce an ac component of the sec- 
own electron beam while protected ondary emission current, produced ondary emission current at the 
from the other beams by mechani- as the beam crosses the index same frequency as the desired in- 
cal or electrical means, or, alter- stripe, is collected, amplified, and dex signal, and at any phase to it. 
nately, a single electron beam is heterodyned, resulting in a signal Since this ac disturbs the desired 
directed to several color phosphors of the same frequency as that at index phase, a second beam of low 
by electromechanical or electrical which the writing beam is varied current, the pilot beam, is gener- 
means. The Apple System, de to produce colors. ated from the same gun as the 
scribed here, uses a single electron 
beam to excite vertical color phos- 
phor stripes. The beam, instead of 
being forced to land on a particular 
phosphor, is passed over all colo a 
phosphors in ana succession and | % pire pr ‘nine 
modulated, in accordance with its ee CHROMA AMP \suppty | 
position on the face of the tube, to pooh ita ————— — 
produce the required color. 

The beam current is controlled ie eaiiai 
by 2 signals: the color video signal a — = PC OSC 
from the transmitter, and a self- 


, : targa | VERT. OSC. j COLOR MIXERS 
generated index signa] which indi- VERT DEFLY 


cates the location of the beam. The 
only circuitry unique to the system 


Fig. 3: Complete Apple receiver. Circuits in dashed lines follow conventional color receiver 
practice 


. . VIDEO 
is that required to perform these & 
functions = |WRITING 
FREQ 
| AMP 


L 


+ 


| 
The index signal is obtained from = 
; | 
the tube structure itself from a line ee 


4s ay . ‘ |} SIZE DISCRIMINATOR 
of “index material,” having high 


INDEX AMP 


secondary emission compared to the 
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writing beam is. This beam, which 
contains a constant component of 
current at a frequency F above the 
video and color frequency range, is 
aligned to always strike the same 
color line as the picture writing 
beam. 

The emission wave- 
form produced by the index stripes 
(Fig. 6) may be represented by a 
Fourier series of Cosines. The only 
term of interest is the fundamental 
component, A, Cos 9. 


secondary 


If the phase 
of this single component is pre- 
served, sufficient information is 
available. Amplitude variations are 
removed by limiters. 

As the beam sweeps over the in- 
dex stripes, 2 sidebands are pro- 
duced by the component F beating 
against the desired A, Cos 9 com- 
ponent of the index function. Either 
sideband contains the desired phase 
information, although the 
one is used here. 

The block diagram of Fig. 7 
shows the Apple indexing system. 
First, a pilot oscillator at 41.7 MC 
drives the pilot beam grid. The 
useful sideband output at 48.1 M¢ 
is amplified in the sideband ampli- 
fier and then goes to a mixer where 
it is heterodyned with the pilot 
oscillator output, producing the re- 
quired 6.4 MC signal for the writing 
grid. 

In order to make the system of 
Fig. 7 show complete color pictures, 
rather than solid fields of color, it 
is only necessary to dynamically 
vary the phase and amplitude of 
the pilot carrier signal entering the 
mixer. The voltage on the writing 
grid is varied simultaneously at 
video frequency to control the in- 
stantaneous brightness. The total 
current illuminating the 3. phos- 
phors depends on the video portion 
of the signal applied to the writing 


upper 


-HROMINANCE AMP & 


COLOR REF YSTEM 
T 

REFERENCE > 

3.58MC 9 


RT 
PHOS O-*+4 6C BE} 6C8 
SCREEN \ 48 


W VOLTAGE 


POWER 


. P 
SUPPL Y : ‘ 


(oawe (eaws) 


ICAL 
HORIZONTA 


Fig. 4: Functional Apple receiver. Almost all 
grid. The way in which this cur- 
rent is divided among the 3 phos- 
phors is determined by the phase 
and amplitude of the writing com- 
ponent of the grid signal. 


Fig. 5 represents the entire pic- 
ture and index signal handling sec- 
tions of the display. (Sweeps, HV 
supply, etc., are not shown.) Con- 
version of the color subcarrier from 
3.58 MC to 6.4 MC is 
through heterodyning. 


achieved 


The pilot 


carrier signal required by the pilot 
grid is generated by 
3.58 MC 


beating the 
color reference signal 
against an oscillator 3.58 MC below 
the desired pilot carrier frequency. 
The pilot carrier entering the mixer 
is generated by beating the same 
oscillator against the 3.58 MC signal 
containing color modulation. The 
mixer output is a signal at the writ- 
ing frequency, locked to the color 


Fig. 5: Picture and 
index signal han- 
dling section. Het- 
erodyning converts 
3.58 MC color sub- 
carrier into 6.4 MC 
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color processing is done in triodes of mixer unit 


line structure, and having the same 
amplitude and phase variations as 
did the original 3.58 Mc color sig- 
nal. For the required video fre- 
quency signal, the Y signal, avail- 
able at the second detector, can be 
used. 


Details of the circuitry of one 
version of a complete Apple receiver 
are shown in Fig. 3. The circuits 
shown in the light dashed lines fol- 
low color receiver 
practice and the Apple receiver im- 
poses no special requirements here. 
The remainder of the receiver, out- 
lined in heavy solid lines, is shown 
in 4 the index 
amplifier, the pilot carrier oscillator 
and color mixers, the writing fre- 
quency amplifier, and the borizon- 
tal sweep and high voltage. 

Fig. 4 shows the circuit arrange- 
ment in more detail. The horizon- 
tal sweep-high voltage section is 
very similar to monochrome prac- 
tice. A pair of 6CD6 tubes is used 
for the drive, and a special high- 
perveance diode, the L-1379, is the 
damper. The 30 kv supply is ob- 
tained by a doubler of 
IB3’s. 

The mixer unit of 2 
tubes whose triode sections accom- 
plish nearly all the color signal 
processing required by the receiver. 
The functions of this section are 
to generate an unmodulated pilot 
frequency carrier, and to transfer 

(Continued on page 350) 


conventional 


separate sections: 


voltage 


consists 


Fig. 1: Heat transfer vs 
coolant rate of flow and 


pressure drop necessary 
to move coolant 


Fig. 2: Dummy magne 
tron and typical cooling 
fin assembly 


COOLING AIR FLOW 


COOLING FIN 


ll 


laleleleliialelal 


l 


l 


increase in output of 
the continued 
higher frequencies 
have resulted in greater heat den- 
sity 


— the 


magnetron 
trend toward 


and 


in the tube, emphasizing the 
importance of cooling in its design 
Part temperatures consistent with 
required performance and reliabil- 
ity must be maintained; for air- 
borne equipment the objective is to 
achieve this with a cooling system 
imposing a minimum weight 
power penalty on the aircraft. 

Free 


and 
convection and radiation 
can prevent unacceptable tempera- 
ture 


rises in magnetrons 


heat 


for very 


moderate 


dissipations. How- 


ever, there must be sufficient space 
surrounding the component surfaces 
to allow for the development of the 
fluid velocities associated with free 
convection. Where reduced volume 
or increased heat dissipation of the 
magnetron results in excessive part 
temperatures with free 


only con- 


Fig. 3: Original fin 


vection for cooling, or for high alti- 
tude operation where free convec- 
tion drops off rapidly, forced con- 
vection becomes a 
ternative. 


necessary al- 


In a forced convection system an 
efficient set of cooling fins, used 
with air as the coolant, can reduce 
the amount of horsepower needed 
for cooling. This article illustrates 
the substantial gains made in re- 
ducing cooling power for a particu- 
lar magnetron by improved fin de- 
sign. 

Forced Convection Cooling 

The heat 


forced convection is a 


transfer for 
function of 
the mass rate of flow of the coolant, 
the flow regime, the coolant prop- 
erties, the geometry of the flow pas- 
sage, and the temperature differ- 
between the coolant and the 
walls of the flow passage. Once the 
coolant is picked, the only variable 
becomes the flow dimen- 
sions, which are a function of the 
particular cooling system, the mass 
rate of 


process 


ence 


passage 


flow, and the temperature 
difference mentioned. 

Airborne installations require a 
cooling system using minimum 
power. Therefore, for a given cool- 
ant density, the product of the cool- 
ant mass rate of flow (W in lbs. 
min.) and the pressure drop neces- 
Sary to 


the 


move the coolant through 


cooling system (Ap in psi) 
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should be a minimum. Where the 
Ap available is fixed, minimizing 
power means minimizing W; using 
any less than the Ap available is 
inefficient, since the difference be- 
tween that required and that avail- 
able will be wasted in an orifice or 
its equivalent. 

The simplest means of employing 
forced convection is by channeling 
the fluid directly over the electronic 
part, in which case the prime sur- 
face area for heat transfer is fixed 
by the given component. A more 
complex and often more effective 
cooling system involves a heat ex- 
changer to which the component is 


R TEMPERATURE °C 


PRESSURE DROP, INCHES OF WATER 
SPOT TEMPERATURE RISE OVER INLET A 


ANODE HOT 


20 
AIR FLOW, CU FT/MIN, DENSIT 07226 L8/CU. FT. 


Fiz. 4: Heat transfer and pressure drop 


characteristics for original fin assembly 


Fig. 5: (I) 
and (r) 


Fin with deflector insert 
fin with streamlined exit 
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Finned Magnetron 


The increased power demands on magne- 
trons, and their use in airborne equipment 
has created a need for a light weight, 
economical cooling system. Forced air 
cooling, using properly designed cooling 
fins, is described here as a logical solution 


attached by heat conducting paths. 
These must be highly conductive or 
the large temperature drop from 
the component to the exchanger 
surface will destroy the gains ob- 
tained by the large hS value of the 
heat exchanger, h being the aver- 
age heat transfer coefficient and S 
the heat transfer surface area. 
Fins, which increase the heat trans- 
fer surface area by the addition of 
a secondary surface area, are an 
example of a simple type of heat 
exchanger. 

The surface temperature (t.) of 
the electronic part is fixed by the 
allowable component temperature, 
generally a hot spot tmperature; 
the fluid or coolant temperature 
(t,) is given by whatever may be 
available for the cooling system, 
and the heat dissipated (q) depends 
upon the component dissipation. 
Consequently, knowing values for 
these quantities, one may define an 
overall hS product required of the 
particular cooling system. 

(hs 2 
required (t. ts 

The hS value available is a func- 
tion of the coolant mass rate of flow 
W and the cooling system. For any 
particular system a plot can be 
made of (hS)avaitanie VS. W (see 
Fig. 1). In addition, a plot of Ap 
vs. W can be made (see Fig. 1). 
The curve in Fig. 1 applies only for 
the particular coolant density in- 
volved; however this can be easily 
corrected for other values of den- 
sity, assuming incompressible flow. 
Entering the (hS) , vaianie Curve With 
the value obtained from Eq. 1, the 


Dr. M. MARK, Consulting Engr., 1384 Mass. 

Ave., Cambridge 38, Mass. (The work de- 

scribed in this article was performed while 

the author was employed at Raytheon Mfg. 
Co., Newton, Mass.) 
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PUNCHING DETAIL RIB DETAIL 
SECTION A-A SECTION 6-8 


Fig. 6: Fin with punch- 
ings and ribs 


Fig. 7: Fin with punch- 
ings, ribs and stream- 
lined exit 


U 


Pn 


PUNCHING DETAIL RIB DETAIL 
SECTION A-A SECTION 8-8 


W required can be obtained. Wit! and the quantity hS calculated using 
this value of W, the necessary Ap Eq. 2. Where q is a constant, it is 
can be determined, and finally the not too important which quantity, 
horsepower required for cooling. hS) — OF Contre 

For a magnetron with a given plotted as a function of the flow. 
cooling system, hS can be defined in The electrical designer prefers 


+ 
if 


terms of the hot spot temperature (te max-ty inter) aS a function of the 
te max, the inlet coolant temperature flow; consequently, this form is 
trinier, and the heat dissipated q, 


from Eq. 1 


commonly used in electrical work to 
present heat transfer results where 
2 a constant heat dissipating element 
To obtain the curve for (hS) ayaitante is involved. However, it is not as 
for a particular cooling system, the general a form for the results as 
quantities q and (tg. jox-te inter) are the hS vs. W plot. 


measured at various values of flow Continued on page 174 


Table | 


| Flow, cuble’| Ap, in. | Ideal Air | % of originel 
pion _|_ ftifmin. | of water | horsepower |air horsepowar 
fin (Fig. 3)... 37.5 
29 ; 
27.5 
18 


18 
ee ae 
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Calculating The 
Efficiency of 


By making use of a broadcast antenna array 


x 


NS 
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et 2s ee es 2 


rs 


38 


impedance and power analysis, it is possible 
to compare the pattern RMS current of the 
array with the base current and effective 
field of an omni-directional radiator of 
equivalent height and power input. 
Essentially for radiators of equal height, the 
method described may be adapted to 
arrays with unequal tower heights 


Fig. 1: Field strength of two 60° radiators spaced at 90 


| gee article illustrates a_ rela- 
tively straightforward method 
for determining the efficiency of AM 
broadcast antenna arrays. The 
method described is essentially for 
arrays with radiators which are of 
equal height, but may be adapted to 
arrays with unequal tower heights 
The point of particular merit is that 
integration is not required, but 
rather the results are obtained by 
merely making full use of an array 
impedance and power analysis. 

When a broadcast antenna array 
is comprised of equal height radi- 
ators, the parameters are propor- 
tional to either field strength or base 
current. It then follows that if the 
pattern RMS current is evaluated in 
terms of reference units, these may 
be converted to absolute current 
This is so because through an im- 
pedance analysis it is possible to ex- 
press the reference parameters in 
terms of current. The conversion to 
field strength is accomplished by 
comparing the pattern RMS current 
with the base current and effective 
field of an omni-directional radiato1 
of equivalent height and power in- 
put. Direct proportion applies since 
field strength is proportional to in- 
put current. 

It is interesting to note that the 
Root Sum Square of the fields from 
individual elements comprising a 
directional array is equivalent to the 
RMS field of a single identical radi- 
ator. 

Assume for example a 3 element 
array with the nomenclature as out- 
lined below: 


102 


where E field of single ele- by definition 
ment with input powell 
of P 
P—power input to the 
array 
af base power at radi- 
ator n 
base current at radi- 
ator n 
R, operating resistance 
of radiator n 
calculated field of ra- 
diator n with input power 
of P,, 
K, relative current at 
radiator n 


210° 200° 
iSo°___—st60* 


Fig. 2: Field strength > = 
of two 60° radiators om: 
spaced at 210 
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Antenna Arrays 


By G. MATHER 
P. E., George Mather and Associates, 
Port Credit, Ontario, Can. 
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By applying the above result to an 
array of unequal tewer heights, an 
E,,; value may be evaluated which 
could be presumed to be representa- 
tive of hypothetical equal height ra- 


170° 
190° 


ag af 38 39 88 a8 


88 


330° 
30° 


Fig. 4: Three 90 


diators in the array. Hence the array 
RMS may be approximated. 


Method 


Assuming first that the array is 
comprised of radiators of equivalent 
height, the pattern shape is derived 
from the parameters as specified in 
terms of relative current (or field) 
ratios. Assuming further that the 
reference tower is assigned a rela- 
tive current (or field) of unity, the 
pattern RMs is then evaluated. 

The second and parallel step is 
the impedance and current analysis. 
As a result of this computation it is 


i6o* 150° 
0.8 ‘Ai, 
Pf 


ER 


ae ORS 


q 


Fig. 3: Radiators at 
90° and 60° are 
equivalent to one ra- 
diator at 75° 
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radiators are converted to a single 90 


oO io* 20° 30° 


350° 
io* 350° Or 330° 


radiator 


then possible to assign current mag- 
nitudes to what were previously rel- 
ative values. In particular the refer- 
radiator with an arbitrary 
value of unity may now be described 
by current magnitude. 

By now combining the previous 
two steps it is possible to compute 
the RMS in terms of field strength. It 
is known that a reference vector of 
unity may be specified in current 
magnitude, hence the pattern RMS 
may also be converted to a current 
magnitude. By comparison of this 
latter value of effective RMS current 
with what would be normal in terms 
of current and 


ence 


efficiency for an 
omni-directional single radiator (of 
equal height) system, it then fol- 
lows that the array efficiency or RMS 
value may be computed by direct 
proportion, and expressed in field 
strength. 

The second case for consideration 
concerns an array which may be 
comprised of radiators of unequal 
height. While the solution here is 
not as straight forward as for the 
previous case, nevertheless it is pos- 
sible to evaluate an rms _ field 
strength for an array which may be 
quite realistic. It has been shown 
that where radiators are of equal 
height an rss (Root Square Sum) 
combination of the fields (based on 
input power) for the _ individual 
towers is equivalent to the rms field 
of any element operating independ- 
ently with full power applied. By 
applying this principle to the situ- 

(Continued on page 205) 


ac The maximum available signal power gain is determined 
MILLI- by using a constant power signal input generator, a 
SOL T METER variable load resistance and an indicating device. 
The constant input power is supplied by a constant 
voltage generator working into a variable impedance. 


_ Transistor Power Gain 


P to the present time the be- the amount of input power; for in- output side, with a matched load 

havior of a given transistor in a stance, by measuring the power with impedance, the power can be either 
circuit has been studied by measur- a power meter, or by measuring the measured with a power meter or cal- 
ing the parameters of the equivalent voltage and the input impedance, culated from the voltage and imped- 
circuit and then calculating the im- and calculating the input power, o1 ance readings. 
pedances, the amplification and the by calculating the available input The input impedance of a transis- 
power gain. At low frequencies power of the signal source. On the tor can be either capacitive or induc- 
these parameters can be considered 
as real numbers, hence the process 


Fig. 2: Schematic diagram of power gain meter for use with either pnp or npn transistors 
of calculation involves only simple 


algebra. However, at high frequen- SW. 2 
cies the parameters change,’ and in 


r, ” 


general they appear as complex Igor~w—-> so. 


numbers. Consequently the process 
of finding the performance of a tran- I3e~WA-— o—- 
sistor at high frequencies involves 
vector algebra. 12 o-“VW-0 
One of the important properties of 
a given transistor is the available is cael i. a Ll 
power gain at a given frequency. If 
o== 10 °-“VvV--0 
the available power gain is calcu- S 
lated by using formulae, the step 
involved are: to calculate the ele- 
ments of the equivalent circuit fo: 
the given frequency by using the 
; « | AA, L 7 Ey NAA 
available information on the fre > 


9°-VWW-0 


quency variation of parameters, 

and to calculate the gain from thes« 
values. In general, the above two 
steps take considerable time. More- 
over, the operating point of a tran- 
sistor is sometimes different from the 
point at which the parameters ar‘ 
measured. It is, of course, possibl 


to measure the parameters directly 


i 
it the required frequency, but thes¢ | go | oA 


measurements may be quite compli- S$ 

cated. It is therefore desirable to Y + _______+— 
measure the power gain of the tran- 
sisto1 directly ez ] | ac 

MILLI VOLTMETER 


Meter Principle 

The available-power-gain is the 
ratio of the output and the input 
power of a transistor amplifier when 
both sides are under matched con- 
dition. There are many ways to find 


W. F. CHOW, Solid State Circuits Unit, 
Electronics Lab., General Electric Co., 
Electronics Park, Syracuse, N. Y. 
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By W. F. CHOW 


Meter 


tive as well as purely resistive, de- 
pending on the circuit connection 
and the frequency. The exact input 
impedance match will require the 
conjugate complex impedance for 
the signal generator. When the in- 
put impedance varies with frequency, 
this conjugate complex impedancs 
should also change with frequency 
Theoretically it is not impossible to 
achieve this aim, but from a practi- 
cal point of view the complication of 
components involved for an exact 
impedance match precludes this ap- 
proach. If a pure resistance r, is used 
for the signal generator impedance, 
the amount of available input power 
is (V,)°/4r,, where V, 
circuit voltage of the signal genera- 
tor. A small amount of error is intro- 
duced in the value of the output 
power due to the absence of com- 
plex match of the input impedance 
This error will be discussed late 

If the available signal power (V_) 

tr, is used as the input power of the 


is the open 


transistor amplifier, then the source 
should be _ variable 
available input power 
remain constant. This de- 
mands a generator with variable in- 


esistance r 
while the 
should 


ternal resistance but constant avail- 
able power. The signal generato 
available in the laboratory is usually 
of the constant voltage type. The 
method of converting the constant 
voltage 


generator to aie constant 


power generator is as follows. In 


Fig. 3, the constant voltage is con 
nected to a number of resistances in 
series. A resistance r, in series with 
the load is connected to the circuit as 
shown in Fig. 3. If the availabl 
power feeding to the load from the 
source on the left side of the line a 

a will be (V,)?/4r,. In order to keep 
the available power constant when 
r. varies, the value of V, has to vary 
accordingly, that is, V, has to vary as 
the square root of the variation of 1 

For example, if r, increases 2 times, 


the value of V 


has to increase 2 
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GENERATOR 
Pt an 


ie 


VOLTAGE CONSTANT 


Fig. 3: input circuit. To supply constant power V, must vary as the square root of R. 


times. This increase of V, can be eas- 
ily achieved by moving the tap of 1 
up so that the voltage across r, is 
increased \/2 times 

On the output side if pure resist- 
ances are used as loads, a certain 
amount of error due to not using 
onjugate complex impedance match 
is introduced. This error is small 
only at low frequencies. Therefore in 
general, a resistance r, together with 
1 parallel tuned tank circuit should 
be used as the load impedance. The 
Q of the tank circuit should be high 
enough such that the loss is negligi- 
ble compared to the power delivered 
to r;. Since a power meter is not 
available for all the frequencies, a 
millivoltmeter may be 
used to measure the power delivered 
to r,. This voltmeter should give the 
same reading for the same amount of 
power dissipated in the different val- 
ues of load resistance. Fig. 1 shows 


sensitive ac 


a method of accomplishing this pur- 


Fig. 4: Converting the mv readings to power 
gain in db for input voltage of 100 mv 


Fig. 5: Variation of available power gain 
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pose. The voltage drop across the 
load r,, is monitored at a proper tap 
This tap will vary according to the 
square root of the ratio of the change 
in the load resistance. For example, 
if r, increases to 3 times the original 
values, the value of V. has to in- 
crease to \/3 times its original value 
In this way the voltmeter reading 
can be calibrated for power gain in 


db 


Circuit Design 


The actual circuit design of the 
power gain meter depends on the 
required flexibility. The choice of 
values of r, and r, in Fig. 3 is deter- 
mined by the input impedance of the 
transistor at different frequencies 
For example, for a pnp junction 


transistor the input impedance may 


vary with frequency from 40 ohms 
hundred ohms in 
grounded base configuration. In the 


emitte! 


up to several 


grounded connection, this 
input impedance may be as high as 
Once the 


value of r, is determined, the value 


several thousand chms 
of r, is made much smaller than 1 
The value of V, is then not changed 
significantly by putting 2r, in paral- 
lel with r,;. Two continuously vari- 
able resistances are desired for 
and r,;. They should be coupled me- 
chanically to give proper resistance 
values 

The value of the 
is determined by the output imped- 


load impedance 


ance of the transistors. For exam- 
ple, a pnp junction transistor oper- 
ated as a grounded base amplifier 
may have an output impedance of 
several hundred _ kilo-ohms_ and 
higher at low frequencies falling to 
several kilo-ohms as the frequency 
(The effective shunt re- 
actance of the output impedance is 


increases 


normally capacitive. This reactance 
is high at low frequencies. Therefore, 
the output impedance can be con- 
sidered as resistive with small error 
(Continued on page 355 


Fig. 1: Linear and circular instrument heads. Note 
bucking-loop adjustment handie on circular model. 
Linear model has the equivalent of a fixed bucking- 
loop with a remote vernier adjust 


Eddy-Current Bridge 
For Measuring Skin Losses 


Eddy-currents are excited in a sample by induction from an energized 
loop. Signal proportional to loss is coupled out by second loop 
in close proximity to surface of the sample. Different regions of a large 
sample or many different samples may be tested at 
a rate of several a minute. 


jee eddy-current bridge de- 
scribed in this article was the 
outgrowth of quality-control re- 
search on copper-plated surfaces to 
be used in a radio-frequency reso- 
nator. A test for skin loss at the op- 
erating frequency was necessary, but 
the standard method of incorporating 
individual samples in a suitable test 
resonator for loss measurement 
would have been prohibitively time- 
consuming. A review of the approxi- 
mate quantities involved in a direct 
surface measurement of loss indi- 
cated that a practical measuring in- 
strument could be made. 

The principle of the eddy-current 
bridge is to excite eddy currents in 
the sample surface by induction 
from an energized loop, and _ to 
couple out a signal proportional to 
from a second loop in close 
proximity to the surface. The two 
loops are held in a fixed relation to 
each other in an assembly termed 
the instrument head, which is placed 
upon the sample surface 
and 


loss 


Resistive 
reactive balancing operations 
are then performed to obtain the 
skin Different f 


loss regions of a 


large sample may be successively 


tested, or many different samples 
measured, at the 


minute 


rate of several a 


It is often of interest to designers 
of large r-f resonant systems to have 
a measurement of the conductor skin 
resistance. For resonators fabricated 
of materials of known composition 


106 


e.g., sheet copper—estimates of skin 
loss are straightforward. There are 
cases, however, for which no hand- 
book figures of resistivity are avail- 
able. For example, the resonator may 
be fabricated of steel for structural 
support, with a layer of copper ap- 
plied subsequently by vacuum evap- 
oration, spraying, or electroplating. 


Fig. 2: Samples of copper-clad steel, 0.050 in. 
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In any of these processes, the resist- 
ance of the resultant copper layer is 
variable for several reasons. Some 
obvious factors are roughness of the 
base metal; thickness, purity, and 
structure of the copper layer; and 
the surface treatment such as polish- 
ing, buffing, or etching. In each case, 
the r-f property of importance is the 


OFHC copper on ASTM-A-212 steel 0.450 in. thick 
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Table | 


Skin Depth 
(mils) 


Frequency 

700 CPS 100 

70 KC 10 
7 MC 1 

700 MC 0.1 


By C. A. KERNS 


Q. A. KERNS, Radi- 
ation Lab., Dept. 
of Physics, Univ. 
of Calif., Berkeley, 
Calif. 


conductivity of the thin surface laye) 
in which current flows. In general 
the conductivity must be measured 
at the frequency of interest rathe: 
than by extrapolation, since the 
properties may vary considerably 
with depth. The eddy-current bridge 
was designed to measure the con- 
ductivity of sample surfaces at an 
operating frequency, the end in view 
being the production of low-loss sur- 
faces. A sample of oxygen-free high- 
conductivity copper (OFHC) was 
used as a standard. Although most of 
the original work was done with 
copper, the bridge is not restricted to 
materials of high conductivity. In 
fact, once the problem has _ been 
solved for good conductors, the 
measuring technique is simple for 
lossy materials such as graphite. 


Conductor Surface Parameters 


An appreciation of the magnitudes 
involved in measuring skin loss for 


Surface Resistance 


_(uQ/square) _ 


Table Il: 


Sample 

Aluminum 2s 

Alloy 24S 

Alloy 61S 

Brass 

Copper Soft 
Hard 
OFHC 


Phosphorus-deoxidized 
Beryllium copper 
Phosphor bronze 


Graphite 

lead 

Manganin 

Molybdenum 

Solder (Soft) 

Iron Mild steel 
Auto-body 
Inconel 
$.$. 302 
(99.7% pure) 
Plating 


Silver 


| Zinc Plated chassis 


Galvanized iron 
Plating (UCRL) 


| Chromium 
Tungsten 


copper can be gained by reviewing 
Table I. Surface resistance and skin- 
depth values given are calculated 
from the standard formulas. 

Surface resistance is the parameter 
to be measured. The general method 
is to produce a surface current of 
the order of a few amperes per unit 
width and to measure the resulting 
IR drop across a few unit lengths. 
Required current in the driving loop 
is then several amperes, and the loss 
signal measured in the pickup loop 
is of the order of mv., for copper at 
10 mc. Signals in the pickup loop are 
directly proportional to surface loss 
of the sample for the idealized case 
of a pickup loop buried in the sur- 
face. 


Principle of Operation 


Eddy currents are induced in the 
sample surface by passing a current 
of the desired frequency through the 
driving radius 


loop positioned a 


Fig. 3: Circuit used to 
obtain data of Table 
il. AC plate supply to 
5687 tube produces 
half-sine wave bursts 
of r-f to drive the 
system 
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r-f Resistance of Various Materials 


Relative loss 
ot 12 MC 


Relative loss 
_at 40 MC 
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above, and parallel to, the surface 
The driving loop is a single turn, 
electrostatically shielded. A pickup 
loop coaxial with the driving loop 
lies on the surface, separated by 
0.005 in. mica insulation to hold the 
geometry constant. 

Since the pickup loop is not physi- 
cally buried within the surface, there 
is a signal-voltage component cor- 
responding to flux leakage under 
the pickup loop itself. This is in 
quadrature with the desired voltage, 
since the leakage signal represents 
a reactive component, while the loss 
signal of course corresponds to a real 
power loss. The method of obtaining 
a signal proportional to loss is to 
buck out the leakage signal with a 
voltage derived from a small adjust- 
able loop close to the driving loop 
Setting the adjustable loop for a 
minimum total signal corresponds to 
a reactive balancing operation. 

At reactive balance, the ratio of 
loss signal to surface current is pro- 
portional to surface resistance. If a 
fixed geometry is 
tween driving coil and surface, driv- 
ing-loop current suffices as a meas- 


maintained be- 


ure of surface or eddy current 

This fortunate property of the sys- 
tem stems from the very poor im- 
pedance match between the conduc- 
tor surface and space. That is, the 
samples are better than 99% reflec- 
tors of energy over the frequency 
range 0 to 100 Mc 
obtained with 
even as high as those of graphite 


Good accuracy is 
surface resistances 
For materials whose surface resist- 
ance is an appreciable fraction of 
377 ohms/square, surface current is 
correspondingly less than that for a 


(Continued on page 359) 


Ingenious use of modern components has resulted 
in desirable simplification, reduction in size, 
and high performance in a high power linear 
amplifier for single sideband communications 
applications. Unit provides up to 30 kw 

output in the 4.0 to 26.5 MC band. 


Servo motor drive provides 


automatic tuning of tank circuit 


i ia Kk design 
of a high 
power linear 
amplifier in- 
tended for use 
as a power am- 
plifier for Sin- 
gle Sideband 
transmitters is 
discussed. The 
availability of Gunter 
new com po- 
nents and a new concept of pi 
type tank circuits permit avoiding 
difficulties experienced in previous 
designs 

This new linear amplifier pro 
vides up to 30 kw output in the 
frequency spectrum from 4.0 to 
26.5 MC with low distortion prod 
ucts on two tone tests. This per- 
formance is accomplished with 
material reduction not only in the 
complexity of the apparatus but 
also with a reduction of complete 
installed size to a length of 8 ft 
Air cooled components utilizi 


high velocity, low volume 
culation enables installati: 


F. B. GUNTER, Manager 
Communication Equipment Engineering 
Electronics Div., Westinghouse Electric Corp 
2519 Wilkens Ave., Baltimore 3, Md 


Fig. 1: Basic schematic of linear amplifier. Power gain is approx. 15 


SSB High Power 
Amplifier Design 


minimum difficulty at altitudes up 
to 8000 ft. A discussion of the 
electrical and mechanical char- 
acteristics will be presented with 
emphasis on the simplified tuning 
system which allows rapid change 
of frequency 
General 
The continuing growth of long 
multi - channel 
sideband communications circuits 


distance single 
in the high frequency spectrum 
has made it desirable to increase 
This 
increased power output makes pos- 
sible three improvements in ser- 


transmitter power output. 


vice. First, it makes possible op 
eration of longer distance circuits 
Second, it provides greater reli- 
ability for existing circuits. Third, 
it permits heavier loading of ex- 
sting circuits without sacrifice of 
power per channel of intelligence. 
Existing multi-channel transmit- 
ters, such as the LD-T2, gives ap- 
proximately 3-4 kw peak output. 
It is desirable to increase this 
power output by a factor of 10 in 
order to realize the aims men 
tioned above. No compromise in 
equipment distortion can be tol- 
erated without sacrifice of circuit 
signal-to-noise distortion ratio on 
very heavily loaded transmitters. 

Where very low crosstalk can 


By F. B. GUNTER 


be tolerated in a multi-channel ap- 
plication of a linear amplifier, lit- 
tle advantage can be taken of the 
fact that the peak signal voltage 
in each channel adds up in phase 
only a very small percent of the 
time. It is usually necessary to 
reduce the peak voltage per chan- 
nel to a value so that when all 
channel signals do add in phase 
no undesired distortion products 
are obtained. For equal ampli- 
tude signals, this results in the 
peak power output per channel 
being proportional to 1/n* where 
n is the number of channels. Thus, 
for a 12 telegraph channel system 
the power per channel will be ap- 
proximately 1/9 that of a 4 chan- 
nel system. An increase of trans- 
mitter power, by the addition of 
a linear amplifier, can compensate 
for this loss in power per channel. 

For obvious reasons, the in- 
crease in transmitter output 
power must be obtained with a 
minimum sacrifice in distortion. 
Ideally, the combination of lower 
power transmitter and linear am- 
plifier should have the same dis- 
tortion as the lower power trans- 
mitter when operated alone. Other 
essential characteristics of such 
an amplifier include compatability 
of control, safety and automatic 
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minimum size; 


resettability; 


tuning facilities; 
comparable similar 
range of permissible output loads; 
from r-f or control 
cuit instability; and good dynamic 
supply. A 
study of existing linear amplifiers 
that a 


voncept of tank circuit was neces- 


freedom cir- 


regulation of power 


led to the conclusion new 
sary to meet these objectives with 


minimum complexity. 


Tank Circuit Design 

A study of 
tank 
sulted in 


existing tubes and 
circuit configurations re- 
the that a 
grounded grid single stage ampli- 
fier with a pi type plate tank cir- 
cuit 


conclusion 


To obtain the 
MC 
a single pi section would require 


was desirable. 


desired tuning range of 4-26.5 
varying the series inductance as 
well as the shunt capacitance ele- 
ments. Previous experience with 
sliding contacts and tap switches 
at this power level made it desir- 
seek other 
for extending the tuning range of 
the 
maintenance 


able to some means 


tank which would reduce the 


and resettability 


problems which such contacts and 
switches, carrying circulating cur- 
rent, have experienced in the past 


By taking advantage of the low 


minimum capacitances of modern 


vacuum variable capacitors; it 


was possible to devise a pi type 


tank circuit which utilizes fixed 


inductances, has no switches or 


sliding contacts which carry Cir- 


culating tank current, and_ in 


Fig. 2 


rectifier 


R-¢ and 
shown require floor space 


Prototype design of amplifier 
cabinets 


6 ft. wide by 3 ft. deep 
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Fig. 3: Distortion data. Further improvements have 
reduced third order distortion products even further 
which the resettabilitv is deter- ibe. Other desirable characteris 
mined primarily by precision lead tics for the tube included small 
screws in the capacitors. This size, air cooling with minimum ail 
tank circuit, along with some of volume, relatively high plate dis 
the associated circuits, is shown sipation, and long life. Two Type 
in Fig. 1. At the lowest operating 6423 coaxial terminal triodes were 


and C-10 
adjusted to minimum capacitance, 


frequency, C-8, C-9, 


are 


effectively removing them from the 


circuit. The remaining circuit 
consists of the tuning capacitor 
C-7; coils L-4, L-5, L-6 and L-7; 
and loading capacitance C-11. Re- 
lay K-5 is closed, connecting the 


output circuit to the loading ca 


pacitance. As frequency is_ in- 
creased C-10, C-9 and 
the 


vacuum 


C-8 succes- 


sively become loading capac- 


itance and switches K-4, 
K-2 transfer the 
That portion of the tank 
circuit which is not used at any one 


K-3 and output 


circuit. 


time is effectively removed by ad 


justing its capacitance value to 


maximum. The input circuit con- 
sists of a relatively low Q parallel 
input im- 
the amplifier to pro- 


tuned circuit to adjust 
pedance of 
vide a suitable termination for the 


driving transmitters. 
Amplifier Tube 
For improved distortion, it was 


the LD-T2 
5 kw peak output 01 


decided to operate 
driver at 2 
less. To obtain desired output, 

power gain in the linear amplifier 


of the order of 15 was, therefore, 


necessary. This dictated the 
choice of a relatively high mu 
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selected for use in the amplifier 


General characteristics of these 
tubes are given below: 

Type 6423 Triode 
Filament Voltage 6 
Filament Current Sila 
{mplification Facto 90 
Interelectrode Capacity 

Grid-plate 5 put 

Grid-filame nt y fhiey 

Mate filament 1.5 pet 
Vax. de Plate Ve tage 12 500 
Vax. de Grid Voltage 14,00 
Mar. de Plate Current ia 
Var. Plate Input rm”) Kk 
Vax. Plate Dissipation 12.5 ku 
Approximate weight 18 lbs 
Var. diameter 4-14 in 
Height 15-9/16 in 


Prototype Linear Amplifier 
A prototype linear amplifier has 
full scale 


excellent 


been constructed for 


confirmation of results 
obtained in testing a 3 kw bread 
board model of the pi tank circuit 
shown in yA 
the r-f and 
with a total floor 
and 3 ft. deep. Ex 


isolated 


This Fig. 


rectifier 


prototype, 
consists of 
cabinets 
6 ft. 


naustive 


space 
wide 


tests and elim- 


nated parasitic oscillation and re- 


sulted in circuit stability permit- 


ting full plate voltage to be ap 
plied at zero grid bias with no 
self-oscillation. 


154 


tendency toward 


(Continued on page 
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Fig. 1: 


The targets—spots of light—are projected on a screen 


By W. BLITZSTEIN 
and T. LEVINE 


Project Wescom, 
Univ. of Pennsylvania, 
Philadelphia, Pa. 


Optical Simulation of Radar 


TINHERE are two basic 

ments for any simulation of 
First, the ‘ 
some entities such as volt- 


require- 
radar. generation of 
targets: 
ages, linear displacements, or rota- 
tions, etc., must be generated in 
such a fashion as to simulate the 
general motion of airborne targets 
In a word, they must vary in time 
to correspond to the overall tra- 
airborne 


jectory of the targets. 


Second, they must be adapted to 
radar-like 
parameters must either be initially 
in the form for radar display or 
ultimately converted to the form of 
This form of input, 


display. The varying 


radar inputs. 
of course, is a sequence of pulses 
delayed in time. The delay of each 
target pulse corresponds to a range 
from the radar origin. Also, a way 
must be devised to identify an azi 
muth coordinate for each target 
pulse. 

There are in existence several 


methods of simulation of radar 
Principal among these are: 

A. Analog Computer Technique 
Targets are generated in rectangu 
lar coordinates as voltages by mean 
of rotating potentiometers, and con 


verted to polar coordinates bv 


means of resolvers. By means of 
electronic 
are converted to delayed pulses and 


circuitry, the voitages 
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then fed to the video of a radar 
display. 

B. Magnetic Tape Technique: In 
this technique, pulses are pro- 
grammed on a magnetic tape and 
the playback is fed to the radar 
video. 

C. Television Technique: In this 
approach, the targets are sirmulated 
by means of spots of light projected 
on and moved across a screen so 
that their paths trace aircraft-type 
trajectories. A television camera 
detects these spots of light in rect- 
angular coordinates, and by means 
of additional equipment the data is 
converted to polar coordinates for 
the radar input. 
described in this 
article is similar to the last-men- 
tioned system except that the TV 
camera is replaced by a much sim- 
pler and cheaper device called the 
“pick-up” device. The pick-up de- 
vice detects targets in polar coordi- 


The system 


nates as does radar itself. 


Description of System 
As in the television technique, 
the targets are spots of light pro- 
jected on a screen, and an optical 
device is used to detect these 
Fig. 1). 
The optical target detector is the 
heart of this system and is called 


targets (see 


the “pick-up” device (see Fig. 2) 

The “pick-up” device consists 
principally of a small (1x1x2 in.) 
motor rotating a multi-facet mirro1 
in a plane perpendicular to that of 
the screen. The motor and mirror 
assembly is mounted on a small cir- 
cular platform (5 in. diameter 
displaced from its center by about 
2 in. A fixed mirror is mounted at 
the center of the circular platform 
tilted at 45°. A hollow shaft rotates 
this entire assembly in a plane 
parallel to that of the screen. A 
light path thus exists from the ro- 
tating mirror surface to the fixed 
mirror at the center through the 
hollow shaft. A 1P21 photo-multi- 
plier tube, located at a fixed posi- 
tion at the far end of the hollow 
shaft, receives the light. A lens and 
very small aperture are mounted 
inside the hollow shaft. 

The “pick-up” device operates in 
a fashion highly analogous to a real 
radar set. In fact, the “pick-up” 
device can be thought of as simulat- 
ing a radar which is located at 
a simulated geographical position 
corresponding to the projection of 
the center of the “pick-up” device 
onto the plane of the screen. This 
is the simulated “origin” of the 
radar’s polar coordinate system. 
Radar scans radially (fixed @ and 
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Targets are simulated by spots of light moving 


across a screen so that their paths trace aircraft-type 


trajectories. Pickup device detects targets in 


polar coordinates for the radar input. 


along R) by emitting r-f pulses. 
Since the speed of E.M. waves is 
constant, the radar makes use of 
the proportional relation between 
the time delay of the r-f echo to 
and from the target and the 
target’s radial distance, to deter- 
mine this distance. Similarly, the 
“pick-up” “scans” radially by means 
of the rotating mirror, whose speed 
is a known constant. Hence, a pre- 
cise time (t) can be assigned to 
each angle for each side, or “facet,” 
of the mirror. For a spot of light 
on the screen located along a spe- 
cific radius at a distance R, there 
is an angle A such that: R 
A, Where R 


h tan 
distance 
of pick-up device to screen, and ) 

: angle formed between the line of 
sight to the target and the per- 
pendicular onto the 
Fig. 1). 

Now the mirror angle z My}. 


range, h 


screen (see 


If w is the speed of the rotating 
mirror, then z @mt and R 
2ut. 

The radar antenna rotation (to- 
gether with its directionality) pro- 
vides the 


h tan 


second dimension ‘#.” 
This rotation is identical with the 
rotation of the “pick-up’’ assembly 
in the plane parallel to the screen. 

A. Synchronization. A small pro- 
jector is mounted on the assembly, 
which can pivot into any desired 
position. This projector presents a 
tiny, but high-intensity spot of 
light onto the rotating mirror. The 
projector is so positioned that the 
mirror facets pick up the projected 
spot just a little earlier (about 30 
to 100 psecs) than a target at the 
center of the screen (the radar 
origin). The output of the photo- 
multiplier tube, in addition to being 
fed into the radar indicator video, 
is also fed to a variable delay cir- 
cuit which is adjusted to delay the 
pulse resulting from the projected 
spot just the amount (30 to 100 
1secs) it had been advanced by po- 
sitioning the small projector. Thus, 
the delayed pulse occurs precisely 


at the start of the scan for each 
mirror facet. This pulse is used to 
trigger the radar indicator sweep 
circuit. Each mirror facet, there- 
fore, generates its own scan trigger 
and then moves on to scan the 
screen along a radial. Of course, 
the voltage fed to the sweep trigger 
circuit, being the same as the video 
signal, contains the target pulses. 
However, the trigger pulse is much 
larger than the target 
(about 10:1 and the trigger cir- 
cuit is affected only by the trigge 
pulse. 


pulses 


Since the original trigge: 
pulse is expired by the time the de- 
layed pulse triggers the sweep, it 
does not appear on the radar indi- 
cator. 

B. Azimuth Rotation. A small 
synchro is geared (1 to 1) to the 
azimuth shaft of the pick-up de- 
vice. The output of this synchro 
serves as the reference input to the 
servo system driving the azimuth 
rotation of the radar indicator. The 
azimuth rotation of the pick-up de- 
vice itself is powered by a small 
geared DC motor. The speed is 


variable (by means of a voltage 


divider) from 2 or 3 rpm to about 
30 rpm. 
C. Optical System. 


system consists of: (1 


The optical 
the rotat- 
the fixed 
an achro- 


ing multifacet mirror, (2 
mirror at the center, (3 
matic coated objective lens: focal 
length 5 13/64 in.; diameter 
1 17/16 in., and (4) an aperture: 
025 in. 

Both the aperture and lens are 
mounted inside the hollow shaft 

D. Pulse Repetition Frequency. 
It will be noted that each mirror 
face performs one scan for each 
revolution of the motor. Thus, the 
PRF is equal to (Nw) /60, where 
N is the number of facets to the 
mirror, and q is the speed of the 
motor in revolutions per minute. 
The motor used can operate effi- 
ciently between 1500 and 9000 rpm. 
Thus, using a 4-sided mirror, the 
PRF can be varied between 
1) (1500) /60 100 
and 4(9000) /60 


cycles/sec. 
600 cycles sec 
by merely varying the speed of the 
mirror motor. 8-sided 
mirror, the range would be 200 to 


Using an 


1200 cycles/sec.; and using a 16- 
sided mirror, the range of variation 
would be 400 to 2400 cycles/sec. 
There is, of course, a practical 
limit to the number of mirror faces, 
and this is due to the maximum 
If the maximum scan 
angle (4) is 60°, the mirror must 
turn through 30° (a) for the total 
scan. Thus, there could be no more 


scan angle. 


Continued on page 190) 


Fig. 2: Pickup device is basically a small motcr rotating a multi-facet mirror 


TUBE POSITION ADJUSTMENT 
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CUES for BROADCASTERS 


Practical ways of improving station operation and efficiency 


4 GANG 
ROTARY SWITCH 


\ 


THIS SIDE MAY BE 


PILOT 


16 INDICATE SPEEL 


© = __VAUTOMATIC 
wie 


———— ———y Went | 


| 
0 V t 
FOR _AUTOMATK » Ov FROM SWITCH 
JPERATION a 7 ON 64-A TT 
WC 


™ 


quate 


3-position, 4-gang rotary switch chooses 
speed and correct pickup simultaneously 


Converting Electrically 
Switched Turntables To 45 RPM 


GEORGE ROUNTREE, Ch. Engr. 
KVLH, Pauls Valley, Okla 
PROVIDING for 45 rpm records 
has been a problem for many 
small stations, and possibly some 
are still using a sort of haywire 
setup. KVLH has Presto 64 A 
turntables. Converting such turn- 
tables to three-speed is expensive, 
since separate electrically-switched 
motors must be used for 
The problem was 
KVLH, and the present means 
seems handier than the usual three- 
speed tables methods. The station 
has always started the 64 A’s with 
6 v. relays operated by spare con 
tacts on the 


each speed. 
solved at 


console turntable 
switches, and has used one pick-up 
to play records, 
scriptions. 


another for tran- 
Both the Prestos and 
15’s ($17.50 RCA’s) are now start 

ed with the same relay, and use one 
}-position rotary switch to choose 
the speed and pickup. The three 
motors are connected through a 
section of the switch one in. or so 
from the pick-up section to prevent 
hum. There are times when a dif- 
ferent pick-up speed combination is 
desired. A 3-pole double - throw 
switch gives the choice of auto- 


112 


matic operation, with the motors 
being connected at the same time as 
the pick-ups, or manual operation, 
with all three motors being turned 
on with their individual switches. 
One transformer for matching both 
15 and 33 pick-up to console is used. 
If separate transformers are used 
on input, two sections of the rotary 
switch may be skipped and console 
nput connected at points A and B. 


Battery Powered 
Remote Amplifiers 


EDGAR CA RTER, Studio Eng 


KUJ, Walla Walla, Wash. 
PIECE of 
which 


remote equipment 
“hews to the line,” and 
is designed to serve as a pre-ampli- 
fier capable of delivering an ade- 
voice-quality signal to the 


control room from a remote point, 


works with a minimum of trouble, 
weighs only about a Ib., 
less than $20. 

The entire equipment is mounted 
in a utility box measuring 4 x 5 x 6 
in. in which the A and B batteries 
take up half the space. Binding 
posts on the front panel provide 
connections to a telephone line or 
other gear 


and costs 


such as a recorder 0: 
P.A. amplifier. The front panel 
headphone jack serves two pur- 
poses, “off-on”’ 
switch and a means of monitoring 
the outgoing program. With this 
arrangement the equipment 
nm automatically 
phones are 


providing both an 


turns 
when the head- 
plugged in. A crystal 


microphone is used. The micro- 


Pre-amp is turned on automatically 


phone jack is the RCA type com- 
monly found on much home equip- 
ment. Perhaps a loop of the micro- 
phone cord around the carrying 
handle is a wise precaution when 
the equipment is in use. 

For long broadcasts, such as ball 
games, larger batteries with great- 
er capacity should be used; but for 
an ordinary “man on the street,” 
store opening, or spot news broad- 
cast, the small size Burgess N6 and 
2F are adequate. 

The circuit shown is self-explan- 
atory, being simple and straight- 
forward. The pad is for 10db, 
smoothing the bumps in the output 
somewhat. The output transformer 
was found in the “surplus” market. 


Converting Tape Machines 
to Half Track Playback 
GLEN SOUTHWORTH 


Moscow, Ida/ oO 


W ITH the increasing number of 
home type tape achi in 


machines 
the public’s hands, it may be very 
worthwhile occasionally to have a 
means of playing back “home 
made” tapes on dual 
chines. 
A very 


track ma- 


inexpensive, temporary 
conversion can be made of the Mag- 
necord tape equipment by slipping 
out the normal single track pole 
piece from the playback head and 
replacing it with a half track Pen- 
tron pole piece, costing 
mately $2.00. 

As only half the width of the 

(Continued on page 154 


approxi- 


when the headphones are plugged in 


BATTERY 
BURGESS N6 
BATTERY 
BURGESS 2F 
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QUICK, EASY 


ASSEMBLY WITH 


re NEW 


MOUNTING 
MOUNTING 


- ... With the advantages of lower cost, contact 

- Li float, elimination of moisture traps and pos- 

I = S hi itive connector operation over a wide range 
h 


~\ Y 


TYPE A TYPE B TYPE C TYPE D TYPE E 


of board tolerances. 


Extended end guides provide positive 
orientation of the printed card prior to 


engagement with the connector. 
8 TYPES OF 
| Cc CONTACT TAILS Cinch: 50M Edge Connectors are available in 
any number of contacts from one to 56. The 


TYPE F TYPE G TYPE H contacts are on standard 5/32” centers. A 


polarizing guide may be assembled at 


. , “ s 2. any contact position. 
Eight different contact tail terminations 


provide for use of A.M.P. “78” or 7 Laminated connector body materials are 
“9g” Iderl ' sedis ti available for either commercial or mil- 
soideriess taper tad connections. 


. itary specifications. Connectors are 
A standard solder slot is 


available with brackets for right 

also provided. << . ; angle mounting or .136 diameter 
} ! mounting holes for rivet or screw 

Contacts are made of phosphor . y ~~ mounting. 

bronze and are available in a _ 


: as CINCH will design, or rede- 
variety of finishes. 


sign, components to fit spe- 
cific needs, and will assist 
in the assembly of compo- 
nents through proven au- 


MOUNTING tomation technique. 


Printed circuit board is 
Centrally located plants at easily inserted into contacts 
Chicago, Pasadena, Shelbyville 


“ Patent Applied For 
and St. Louis 


CONSULT CINCH 


CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 
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Type 2D21W 

Ruggedized Xenon 
filled, shield grid 
thyratron for relay 
pulse and grid con 
trolled rectifier 
service. Conforms 
to MIL-E-1B specifi 


Xenon filled, oper 
ates in ambient 
temp. from —55° to 
90°C. Filament 
2.5v., 5 amps. Peak 
inverse anode volt 
4500, aver. anode 
current 0.5 amp 


Type 5696 

Xenon-filled, shield 
grid thyratron with 
low filament drain 
Heater 6.3 volts 
150 ma. Peak in 
verse anode voltage 
500, average anode 


current 25 ma 


rr 


22 Designed with the future 


CHATHAM 


THYRATRONS 


Type 3023 


ercury Vapor 


Type 884 
Argon t 


ator inCRT 


Type 6D4 
Miniature thyr 
used as ar 


gas 


source 
Average anode cur 


ent 25 ma 


— 


Offering the utmost in electronic tube dependability, 
these Reliable types are a product of Chatham research 
and development. Today, the Chatham line of Reliable 
Tubes is an industry standard for both military and 
commercial tube applications. For complete information 
consult the new Chatham Bulletins available on request 


Engineering Service for Special Requirements 


ere unusual requirements indicate the use of special 


Use 


THYRATRONS 


Type 5948/1754 
filled 

zero Dias thyratron 

with hydrogen re 


Type 323B 

Same as 3C23 but 
; has medium shell 5 
fF pin base. Heater 2.5 

volt 7.0 amperes 

peak inverse anode 

volt. 1250 v. aver 


Type VC-125 


ydrogen filled 


Hydroge 
zero Dias thyratron 


servoir for genera 
tion of peak pulse 
power up- to 125 


Type 395-A 
Cold cathode, re Type 5949/1907 


quires no filament 
supply. For grid con Hydroger 
trolled rectifier, re zero bias thyratron 
lay applications with hydrogen re 
Max. D.C. anode volt servoir for genera 
150, Max. anode tion of peak pulse 
current 10 ma power up to 6.25 
megawatts 


Type VC-1258 
Zero bias miniature 
hydrogen thyratron 
for the generation 
of peak pulse powe 
up to 10 KW 


filled 


Type 2050W 

Ruggedized Xenon 
filled shield grid 
thyratron for grid 
controlled rectifier 
service. Provides 
longer service in 
presence of shock 


vibration 


DECADE COUNTERS 
COLD CATHODE DECADE COUNTER TUBE 


Chatham Type 1047 is 
counting tube intended f 
applicat 


ating fr 


a cold cathode decade 
use 


ns such as scalers and compute 


SPECIAL PURPOSE TUBES 


Type 6542 
subminiature 
age tor in a 
T-3 bulb. Maintains 
approx 
over acurrent range 


of 5 to 25 ma 


150 voits 


3 WwW 
withstand a 45 
shock impact 


g 


HIGH VOLTAGE 
VACUUM FUSES 


these are eye 


HIGH VOLTAGE VACUUM SWITCHES 


A ahi 
Available in two 


DESIGNERS 
ENGINEERS and 
MANUFACTURERS 


Se > alias 


Type 6336 
Low mu, high per 
veance twin power 
triode for use as a 
series regulator 
tube in D.C. power 
supplies. Plate 
Dissipation 30 
watts per sect. 


upes 1a 


Type 122 
A high volt 


Type SR4WGY 


tand # 


VOLTAGE REGULATOR & REFERENCE TUBES 
Type OC3W 


Every Chatham Tube 


Type GAS7G 
Low mu, high per 
veance twin power 
triode for use as a 
regulator tube in 
D.C. Power Supply 
Units. Plate dissipa 
tion 13 watts per 
sect. 


} co 


oy Chathar 


Type 3B25 


Type SR4WGA 
e as 5R4WGY 
signed to op 


000 ft. altitude 


Type OD3W 


TWIN POWER TRIODES 


are 


RECTIFIERS 


CHATHAM 
ELECTRONICS 


"Division of Gera Corporation — LIVINGSTON, NEW JERSEY 


Type 6520 
Same as 6AS7G for 
use where 
reliability is re 
quired in tr 
ance, abse 
excessive plate cur 
rent drift, high grid 
to plate insulation 


utmos 


+> 


Type 3B28 


Type SR4WGB 
A reliable vers 
the 5R4WGA de 
signed and manu 
factured to MIL-E 
1B reliable 


on of 


Type 5651WA 


‘alan! 
L\ f 


AT 


is Rigidly Tested to Insure Depe 


JU IN-VV 


Type 5998 


Type 6080WA 


nilar to 6080 and 


6AS7G b 


higher amplitica 


00 


14,000 micromhos. 
plate dissipation 13 


Ruggedized Twin 
Power Triode made 
under reliable tube 
program. Plugs 
directly into any 
ising 6080 
y 6AS7G regulator 


socket 


watt 


S per plate 


nd 


sth orry 


Type 4B32 
Half-wave, Xenon 
rectifier. Wide am 
bient range /§° 
to + 90°C. F 
5 volts, 7.5 
Peak inverse anode 
voltage 10,000 
Aver. anode current 
1.25 amp 


ament 


amps 


Type 719-A 


High vacuum tube 


for 


servi 


clipper diode 
ce inhar 


tube 


modulator circuits 


T 7 


Filament 7 volts 
amps. Peak inverse 


anode voit 


Max 
curr 


25 kv 
peak anode 
ent 10 amps 


Type 6627/0B2WA 


Miniature cold cath 


age regulator 
lating vo 

approx. 108 volts at 
a current range of 5 
to 30 milliamperes 


tubes 


able Performance 


Type 583 

Small size high vac 
uum clipper diode 
and high voltage 
rectifier. Clipper 
ratings: Peak in 
verse voltage 15 KV 
peak anode current 
8 amps; average 
anode current 20 


Type 6HGWGET 


Ruggedized 


twin 


diode with octal 


base 


invers 


Heater 6.3 
300 ma. Peak 
e anode volt 


per plate 


Type 
6626 /OA2WA 


Same as Type 6627 

OB2WA with regulat 
ing voltage of approx 
150 volts at a current 
range of 5 to 30 milli 
amperes 


Consult CHATHAM on all four! 


* HIGH PERFORMANCE ELECTRONIC TUBES 
AIRBORNE CONVERSION EQUIPMENT 
* kotron SELENIUM RECTIFIERS 


* CUSTOM-BUILT EQUIPMENT 


Beamed at the 
Greatest Roundup in the 


WESTERN ELECTRONIC 
MARKET 


The August West Coast Issue of 
TELE-TECH & 


ELECTRONIC INDUSTRIES 


. . « Focusing on WESCON 1956— 
(Western Electronic Show & Convention—Los Angeles, August 21-24) 


AUGUST EDITORIAL PLAN INCLUDES: 


% A Western regional Literature Card. First in a new series of 
regional literature issues will enable engineers to keep abreast 
of manufacturers’ technical information. 


% TWO WEST COAST ELECTRONIC INDUSTRIES DIRECTORIES 
1) Avionic and Electronic Manufacturers; 2) Distributors and 
Representatives. 


Engineering reports of newest West Coast electronic develop- 
ments, technical papers in the field. 


WESCON '56 program, exhibitors, meetings, newest products 
to be exhibited and unveiled for the first time. 


Summaries of activities of West Coast plants, personnel, ad- 
vancements, etc. 


worldwide electronic engineering. 


A STAR SALESMAN FOR EASTERN AND 
WESTERN ELECTRONIC MANUFACTURERS 


The August issue of Tele-Tech & ELECTRONIC INDUSTRIES offers 
eastern and western manufacturers the most effective means 
of reaching and establishing a foothold in a rich market, and 
retaining it in the face of growing competition. It is read 
by the top engineers who are a vital buying force in the 
purchase of every electronic product that is used in this great 
industry. 


RESERVE AD SPACE NOW! 


TELE-TECH « 


ELECTRONIC 
INDUSTRIES 


e 29,500 circulation e EXTRA distribution at WESCON 


RESEARCH 


Ay 
hy 
At 


DESIGN 


wal] 


DEVELOPMENT 


beat 


Ba , 


TUNG-SOL 


Electron Tubes and 


PRODUCTION Semiconductors 


TUNG-SOL ELECTRIC INC., Newark 4, N. J. 


SALES OFFICES: ATLANTA, COLUMBUS, CULVER CITY, DALLAS, DENVER, DETROIT, MELROSE PARK (ILL.), NEWARK, SEATTLE 
CABLE ADDRESS: TUNGSOL 
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New Technical Products 


BATTERY CLIPS 

Two new silver-plated battery 
clips made of phosphor bronze for 
use with transistorized circuitry 
have been designed to lock simply 


yet stand up and remain secure 


even under extremely rough han- 
dling. Clips feature a 
low resistance 


positive, 
contact, are of 
unique design and the silver plat- 
ing resists corrosion under bat- 
tery leakage. They mount simply 
with two rivets and are for use on 
one or two cell mercury batteries. 
Cambridge Thermionic Corp., 
Cambridge, Mass. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 
for 6-101) 


MOTOR GEAR HEAD 


Ultraminiature precision motor 
gear head, Model 750-GH, is de- 
signed for adaptation to Size 8 
motors. It is .750 in. in diameter 
and 1 in. long. A.B.E.C. Class 5 
ball bearings contribute to the 
low starting torque of .004 in.- 
ounces. Ratios up to 650:1 are 


available without 
length; but 


increase in 
ratios up to 20,000 
1 can be produced in longer units 
Bowmar Instrument Corp., 2612 
Penn. St., Fort Wayne, Ind. Tele- 
Tech & ELECTRONIC INDUS- 
TRIES (Ask for 6-107 
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PRECISION POT 
The “DIPOT” high 
multiturn potentiometer subdi- 
vides voltages obtained from 
matched resistors with a vernier 
potentiometer. Through the use of 


precision 


Saavonc $, Ine. 


Mode! 10M 


pi wound resistors, phase shift is 
greatly reduced. While one-half 
of the pot interpolates through its 
180 degrees of rotation, the 
brushes of the 180 pot section of 
the second bank are moving to a 
new position. Servonics, Inc., 834 
N. Henry St., Alexandria, Va. 
Tele-Tech & ELECTRONIC IN- 
DUSTRIES (Ask for 6-113) 


TERMINAL BOXES 


Line of terminal and conduit 
boxes for electric motors of drawn 
steel comes in four sizes: size 
No. 1 will take conduits from % 
in. to 1 in., size No. 2 will take 1 
in. and 114 in. conduit, size No. 3 
will take 2 in. and 2% in., and 
size No. 4 will take up to 3 in. con- 


duit. These boxes are also suit- 


able for use on transformers and 
other machines where leads must 
be connected. Kolton Electric 
Manufacturing Co., 123 New Jer- 
sey Railroad Ave., Newark 5, N. J. 
Tele-Tech & ELECTRONIC IN- 
DUSTRIES (Ask for 6-106 


PULSE TRANSFORMERS 


Subminiature pulse transform- 
ers which meet all the perform 
ance requirements of the ‘“minia- 
ture’ series widely used in com- 
puters and military electronics 


are now available at no increase 
in cost over the larger types. The 
new ultra-small transformers are 
furnished in both single and 
double ended constructions, the 
former for use with printed wir- 
ing boards, and the latter for use 
in conventional types of assem- 
blies. Sprague Electric Co., N. 
Adams, Mass. Tele-Tech & ELEC- 
TRONIC INDUSTRIES (6-112) 


POWER TRANSFORMER 
The °4 w. and 50 w. series volt- 
age regulated DC to DC semi-con- 
ductor power transformer — are 
illustrated. A miniature, standard, 
and high-power series are avail- 
able, ranging from 3°; w. to one 
kw. The INTERVERTER is a 
completely static power 
sion employing 


conver- 


device special 


semi-conductor gating elements, 
which generate square waves 
from a DC source. The Interelec- 
tronics Corp., 2432 Grand Con- 
course, N. Y. 58, N. Y. Tele-Tech 
& ELECTRONIC INDUSTRIES 
(Ask for 6-111) 
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LINE AMPLIFIER 


New type distributed line TV 
amplifier, DYNAM 111, it covers 
all VHF TV bands. Outstanding 
feature is continuous operation 
of the amplifier, even in the event 


of tube failure. Specs.: Gain: 
24db. Bandwidth: 54-216 MC. 
Flatness: +'44,db. Maximum Out- 
put: 1.0 v. RMS (single channel). 
Impedance: 75 ohms. Power in: 
60 w.; 60 cps. Min. input: 75 wv. 
for noise-free picture. Noise 
Level: 5 uv. at input. Dimensions, 
Approx. 5 x 9 x 5 in. High. Am- 
pli-Vision, 2000 Stoner Ave., Los 
Angeles 25, Calif. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 
for 6-104) 


NULL METER 


Rack mounted Phazor Null 
Meter Model 100A permits phase 
sensitive null detection and effec- 
tively eliminates noise and har- 
monic components. Outstanding 
features are: direction of null 
clearly shown on zero centered 
meter; separate adjustment of 
phase and magnitude in null cir- 
cuits; high sensitivity; broad fre- 
quency range; high input imped- 


ance; and electronic limiting to 
prevent instrument overload. 
Power input is 105-125 v, 60 eps, 
25 w. Industrial Test Equipment 
Co., 55 E. 11 St., N.Y¥.C. Tele-Tech 
& ELECTRONIC INDUSTRIES 
(Ask for 6-114) 
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Standard 
paruren cncutT 
TOLERANCES 


Ask for our 
Technical Bulletin P-9, 
“STANDARD 
Printed Circuit 
TOLERANCES.” 


me 


EXCLUSIVELY PRINTED CIRCUITS 
and Associated Sub-Assemblies 
ADVANCED TECHNIQUES & RESEARCH 
MAXIMUM EXPERIENCE 


NOW, after five long years of production ex- 
perience on well over 5000 different purchase 
orders, we are proud to offer you this technical 
bulletin. We are confident that you will accept 
this material as the standard of the industry! 
Every item in this bulletin has already been 
adopted in varying degree by the larger well- 
known electronics manufacturers. 


The present state of the “printed circuit” art 
dictates (and our experience has proved) that 
DESIGNS BASED ON THESE STAND- 
ARDS ARE THE ONES THAT STICK! 
These standards are practical and realistic, 
not experimental, not based on laboratory 
techniques, but sound bases to incorporate in 
your purchasing, engineering and production 
manuals. Furthermore, their cost stays down 
where you want it! 


Your own product reliability can be based 
on and guaranteed by the use of Printed Cir- 
cuits by Photocircuits Corporation. 


Consult our Engineering Department or any 
of our Sales-Engineering Field Offices. 


Phorneitcuits 


Dept. TT-6, GLEN COVE, NEW YORK 


Glen Cove 4-8000 + Flushing 7-8100 


For product information, use inquiry card on pages 209-210 


New Technical Products 


S-BAND LOAD ISOLATORS 


S10 series of S-band Microwave Load 
Isolators provides higher isolation wit} 
1/3 less space and weight. Engineered 
for min. size and weight, a wide variety 
of Litton isolators in the $10 series 


* 


ollers reverse attenuation of 10 to 30 db 
or higher, with corresponding insertion 
losses of 0.5 to 1.5 db. The new S-band 
isolators can handle 500 kw. peak 
power and 250 w. average without ex- 
ternal cooling. With air or liquid cool- 
ing, power handling capacity can be 
increased substantially. Litton Indus- 
tries, Components Div., 336 N. Foothill 
Rd., Beverly Hills, Calif. and 251 S. Ful- 
ton Ave., Mount Vernon, N. Y. TELE- 
TECH & ELECTRONIC INDUSTRIES 
Ask for 4-20) 


OUTPUT STANDARDIZER 


This new subminiature decade capaci- 


tor (silver mica) switch provides capac- 
itance values from 10 mmfd to 9990 
mmfd (+-1%) that is variable in dis- 
crete switch steps of 10 mmfd. The pri 
mary design use is for standardizing the 
voltage output from Endevco self-gene- 
rating pressure, force, and acceleratio 
pickups to one value of output voltage 


This unit used as a pickup “standard 
izer” establishes a preselected data 
scale factor. Groups of pickups may be 
standardized within a similarity of 1‘ 

Endevco Corporation, 161 East Calif. St., 
Pasadena, Calif. TELE-TECH & ELEC 
TRONIC INDUSTRIES (Ask for 3-22 
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CONNECTORS 


These Amphenol Micro-Ribbon con- 
nectors, utilizing an improved version 
of the amphenol-developed “ribbon” 
contact design, have been developed for 


miniaturization programs. Amphenol 


reports that, using mating pairs of a 
widely used conventional connector, 
(left, in photo) 240 circuits weigh 1 
lbs. and require 48 cu. inches of space 

with mating Micro-Ribbons, (right in 
photo) 240 circuits weigh % lb. and 
take up 10 cu. inches of space. The new 
connectors are available in 14, 24 and 
36 contacts. American Phenolic Corp., 
Chicago 50, Ill. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 4-22) 


VARIABLE DELAY LINE 


This delay line is capable of provid- 
ing continuously variable delay from 0 
to 1 «sec. and more. The amount of 
equalization has been made exactly 
equal to its correct optimum value. Rise 
tame less than 8% of the time delay at 
any point, no overshoot, excellent stab- 
ility, hairline accuracy, and complete 
freedom of time jitter. The size is only 
1 in. x 6 in. x 6 in. Three different 
models are available. The useful band- 


width for all three types is over 10 mc. 
The max. operating voltage is 500 v 
peak and the ambilent temp. is from 
55°C to +125°C. Advance Electronics 
Co., Inc., 451 Highland Ave., Passaic, 
N. J. TELE-TECH & ELECTRONIC 
INDUSTRIES (Ask for 3-119) 


TELE-TECH & 


CHASSIS KIT 


New 3-D Chassis Kit provides com- 
plete flexibility in the construction of 
prototype models. Low-cost construc- 
tion kit consists of: end brackets, side 
channels, terminal strips, miniature and 


octal tube socket plates, component 
mounting boards, mounting brackets, 
double-end press-in terminals, self- 
tapping screws, potentiometer mount- 
ing plates. Plastic used in all mounting 
boards is laminated, paper base, XX XP 
(MIL-P-3115), Type PBE. Overall size 
of the kit is 5 in. wide, 16% in. long and 
3% in. high. Precision Metal Products 
Co., 41 Elm St., Stoneham 80, Mass. 
TELE-TECH & ELECTRONIC INDUS- 
TRIES (Ask for 4-27) 


SERVO-GEAR-TRAIN 


A new size 11. servo-gear-train 
weighing only 6.875 oz. and consisting 
of a single homogeneous unit instead of 
two separate parts Is now 
Everyone of 


available 
these servo type units 
have linear speed torque characteristics, 
low inertia value, high stall torque 
values and low starting friction level 
The gear train operates with load 
torques up to 25 in.-oz. and max. mo- 


mentary load torques of 75 in.-oz 
Backlash is 35 minute min. Gear ratios 
may be varied in convenient steps from 
12:1 to 4000:1. John Oster Manufactur- 
ing Co., Avionic Division, Racine, Wisc. 
ELECTRONIC _IN- 
DUSTRIES (Ask for 4-13) 
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“44” RESIN, “RESIN-FIVE” and PLASTIC-ROSIN— NS ——_ 
Kester Flux Core Solders beleng at the very top =— = 


of the solder hit parade when it comes to quality, 


PUAN 


SSX 


2. 


2 


SSA 
RNS 


speed, uniformity and economy. An unbroken rec- 
ord of dependability is what makes Kester a sure- 
fire “cure” for lagging productiorf. Better switch 


now to Kester... areal production record maker! 


WRITE TODAY for Kesters New 78- °* 
Page Informative Textbook, “SoLpER... 


Its Fundamentals and Usage.” 


ALOTER OULDER 


SN / IPA N Y4210 Wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canada 
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New Tubes & Semiconductors 


SILICON DIODES 


Eight new bonded silicon diodes with 
peak inverse voltage ratings from 15 v 
to 225 v. has been announced. Types 
IN300A, 1N301A, 1N302A, 1N303A, 
IN432A, 1N433A, 1N434A, and 1N460A 


are similar to units not designated “A’ 
but have higher forward current rat- 
ings with no increase in reverse cur- 
rent. Ali types operate at ambient 
temperatures from 58°C to 7150°C 
with excellent stability and low reverse 
current. Every diode 
temperature cycles of one hour at 

55°C and one hour at +150°C, fol- 
lowed by 36 hours at 95% relative 
humidity and 70°C. Technical Informa- 
tion Service, Raytheon Manufacturing 
Co., 55 Chapel St., Newton 58, Mass. 
TELE-TECH & ELECTRONIC INDUS- 
TRIES (Ask for 4-9) 


receives tour 


TW AMPLIFIER 

This traveling wave tube features 
broadband operation from 1 to 2 kilo- 
megacycles without the necessity of 
making any electrical or mechanical 
adjustments. It finds its greatest use 
where this broadband characteristic 
can be utilized. Grid control is provided 
for variable gain and power output 
applications. Approx. operating charac- 
teristics over this band are 30 db gain 


and 10 milliwatts output. The unit re- 
quires a 300 gauss field and a 250 \v 
regulated power supply. Huggins 
Labs., Inc., 711 Hamilton Ave., Menlo 
Park, Calif. 
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TWIN-TRIODES 

A 9-pin miniature tube, the 6BS8, has 
higher gain, lower noise and a 20 per- 
cent lower dissipation factor resulting 
in extended operating life. 6BS8 re- 
places the 6BZ7 or 6BQ7-A, and will 


a 

provide a high-cascode transconduct- 
ance to plate-current ratio. The 4BS8 
for series string applications has the 
same advantages as the 6BS8. Typical 
cascode conditions and tube character- 
istics are: Plate Supply Voltage 250 v.; 
Grid Voltage 1 v.; Plate Current 16 
ma; Grid Voltage for Gm-50 umhos 
approx.) 6 v.; Transconductance 10,000 
umhos. Tubes are factory tested under 
operating cascode conditions. Westing- 
house Electronic Tube Div., Dept. 
T-215, P. O. Box 284, Elmira, N. Y. 
TELE-TECH & ELECTRONIC IN- 
DUSTRIES (Ask for 4-15) 


THERMISTOR KIT 


A new “see-easy” kit with 12 stan- 
dard thermistors in a plastic compart- 
ment case for reference by engineers 
and designers is provided with spec 
sheets covering dimensions, electrical 
characteristics, and temperature-re- 
sistance relationships of the rod-type 
thermistors. Thermistor applications in 
electrical and electronic sensing, con- 
trolling, and indicating devices are 
cataloged. The 12 units cover resistance 


ranges from 25 ohms to 1 Meg. Kit is 
priced at $14.75, plus postage. Friez In- 
strument Div. of Bendix Aviation Corp., 
Baltimore, Md. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 4-53) 


DOUBLE-TRIODE TUBE 

The 12AD7 double triode, a 9-pin 
miniature tube, fills the need for a low- 
hum preamplifier in audio applications. 
Established tube ratings of the 12AD7 
assure an extremely low hum level— 


less than 3.0 milliv. rms on the plate of 
each triode when the tube is operated 
in a typical resistance coupled amplifier 
circuit. This has been achieved by de- 
sign features that include a reverse coil 
heater which helps cancel magnetic 
coupling. Factory-testing to meet low 
hum specifications, provides a guaran- 
tee that the new tube will meet a min 
hum capability, regardless of manu- 
facturer. Sylvania Electric Products 
Inc., 1740 B’way, New York 19, N. Y. 
TELE-TECH & ELECTRONIC IN- 
DUSTRIES (Ask for 4-23) 


JUNCTION TRANSISTORS 


Germanium Products Corp. has begun 
large-scale production of a complete 
line of precision durable silicon grown 
junction transistors. The new transistors 
are currently available in two cate- 
gories, one with emitter voltage of two 
volts and the other, the “A” category 
with emitter voltage of five volts. Four 
types of transistor in each series cover 
a wide range of special operating re- 
quirements. Size compares with a min- 


iature electron tube of a comparable 
rating. Bogue Electric Manufacturing 
Co., 52 Iowa Ave., Paterson 3, N. J. 
TELE-TECH & ELECTRONIC IN- 
DUSTRIES (Ask for 4-10) 
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This is one of the best-known symbols 
of our time...and precision stampings 
have helped make it so. 


A complete electronic-stamping ...it means more than just build- ...it means more than just pro- 
service means more than just de- ing the necessary dies... ducing the specified parts. 
signing... 


It means working with electronics ...to develop stampings that will ...and stampings that will reduce 
industry people day in and day improve their products... their manufacturing costs. 


GUL. 


It is this “plus” quality that makes 
Volkert stand out. 


VOLKERT STAMPINGS, INC. 222-34 96th avenue, Queens Village 29, New York 


Tele-Tech & ELECTRONIC INDUSTRIES + June 1956 For product information, use inquiry card on pages 209-210 


123 


New 


vionic Products 


TELEMETRY RECEIVER 


Crystal controlled, double con- 
version 
1400, operates in the frequency 
range of 216 to 245 MC, and a 
choice of two different i-f band- 


widths of 500 KC or 100 KC may 
be made from the front panel by 
means of a selector switch. The 
narrow bandwidth i-f is primarily 
intended for a reception of PWM 
FM and PTM/FM signals with a 
nominal deviation of 50 KC. 


Nems-Clarke, Inc., 919 Jesup-Blair 


Drive, Silver Spring, Md. Tele 
Tech & ELECTRONIC INDUS 
TRIES (Ask for 5-14) 


AIRCRAFT RADIO 

The COMCO 400-12/24 FLIGHT 
COM VHF-FM Aircraft Radio is 
an especially designed airborne 
two-way VHF-FM_ transmitter 
power supply/ receiver unit with 
accessories. The complete chassis, 
control box and_— shock 
mounts are of light-weight alumi 
num and stainless steel construc 


case, 


tion. Unit consists of a crystal 


controlled receiver, transmitter 


and vibrator power supply, occu- 
pying a space 14 x 11% x 61% in., 
complete with shock mounts 
Weight: 20 Ibs. Communication 
Co., Inc., 300 Greco Ave., Coral 
Gables, Fla. Tele-Tech & ELEC 
TRONIC INDUSTRIES (Ask foi 
5-104) 


124 


telemetry receiver, type 


ALL METAL UNIT MOUNT 


K375, an all metal, lightweight 
unit mount has been engineered 
for vibration protection of all air- 
borne electronic equipment used 
in jets and missiles. It has a 


‘al low frequency of 6 to 9 
ps. Vibration isolation efficiency 
is 90° at 30 cps, and improves at 
higher frequencies. The stainless 
steel resilient cushions are unaf- 
fected by temperature, solvents. 
oil, sunlight, and ozone. Robinson 
Aviation, Inc., Teterboro, N. J. 
TELE-TECH & ELECTRONIC IN 
DUSTRIES (Ask for 5-26) 


UHF-TACAN DUPLEXER 
This duplexer allows simul- 
taneous operation of aircraft UHF 
communications equipment (225- 
100 MC) and TACAN distance- 
measuring equipment (950-1250 
MC) with a single broadband an- 
tenna. Attenuation of 60 db or 
more 1s provided between the 
terminals. Insertion 
loss between either equipment and 
the antenna is less than 0.5 db. 


equipment 


Standing wave ratio is 

less. Size of the duplexer is 3). 
x 3.x 1 in., plus length of fittings: 
weight is 1.5 lbs. Microphase 
Corp., Box 1166E, Greenwich, 
Conn. Tele-Tech & ELECTRONIC 
INDUSTRIES (Ask for 5-5) 


MARKER-BEACON RCVR 
The first 


all-transistor elec- 


tronic marker-beacon receiver for 
commercial and military aircraft 
has been developed by RCA. It 
operates on only %4 of a watt, and 


: id 
measures 2 in. high, 4 in. deep, 
and 5 in. wide. In addition to the 
receiver, the navigational system 
includes a three-light signal box 
sufficiently compact for installa- 
tion in the instrument panel. It 
will operate at unpressurized alti- 
tudes of up to 40,000 ft. and 
at temp. extremes ranging from 
minus-65 to plus-160 degrees F. 
RCA, Camden, N. J. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 


> 


for 5-18) 


RESOLVER 


Designed to meet the environ- 
mental requirements of the Armed 
new, size 11, high ac- 
curacy induction resolver with a 
total functional error of 0.05% is 
completely machine wound. The 
resolver has a high input im- 
pedance, permitting an excitation 
voltage of 110 v a-c at 400 cycles. 
The new resolver can function at 


Forces, 


a 70,000-ft. altitude without pres- 
surization. Component is provided 
with a pin-type base and mating 
connector. Diehl Manufacturing 
Co., Finderne Plant, Sommerville, 
N. J. Tele-Tech & ELECTRONIC 
INDUSTRIES (Ask for 5-2) 


Tele-Tech & ELECTRONIC INDUSTRIES + June 1956 


SIZE : SIZE SIZE 


im) 
1-1/16 OD 1-5/16 OD 2 0D 
1/2 H 23/32 H : 1H 
6-32 MTG 6-32 MTG. 8-32 MTG 


Qmex. Freq. 
140 14KC : 
185 35 KC : TYPES Qmox. Freq. 
170- 60KC MP930 160 8KC ; TYPE 


Qmax. Freq. 
265 250KC MP395 225 25 KC MP254 


210 6 KC 


MOLDED AND CASED TOROIDS CARRIED IN STOCK 
(Order by Part Number) 


MP206 MP848 MP930 MP395 MP254 
PART. No. . PART. No. . PART. No. . PART. No. 5 PART No. 


MP-206-1 = 


MP-206-32 — 
MP.206-33 — 
MP.206.34 — 
MP-206-35 — 
MP-206-36 — 
MP-206-37 - 


PNOURWONN 
SROOwWRAOARO 


MP-848-1— 


MP-848-10 — 
MP-848-11 = 
MP-848-12 — 
MP-848-13 = 
MP-848-14 = 
MP-848-15 — 
MP-848-16 = 
MP-848-17 = 
MP-848-18 — 
MP-848-19 — 
MP-848-20 — 
MP-848-21 — 
MP-848-22 — 
MP-848-23 — 
MP-848-24 — 
MP-848-25 — 
MP-848-26 — 
MP-848-27 — 
MP-848-28 — 
MP-848-29 — 
MP-848-30 — 
MP-848-31 - 
MP-848-32 = 


NUNOONOUBWWNN KS 


MP-930.1 = 

MP-930-2 = 

MP-930-3 — 

MP-930-4 — 

MP-930-5 — 

MP-930-6 — 

MP-930-7 = 

MP-930-8 — 

MP-930-9 = 

MP-930-10 — 
MP-930-11 — 
MP-930-12 — 
MP-930-13 — 
MP-930-14 — 
MP-930-15 — 
MP-930-16 = 
MP-930-17 — 
MP-930-18 — 
MP-930-19 — 
MP-930-20 — 
MP-930-21 — 
MP-930-22 — 
MP-930-23 — 
MP-930-24 — 
MP-930-25 — 
MP-930-26 — 
MP-930-27 — 
MP-930-28 — 
MP-930-29 — 
MP-930-30 — 
MP-930-31 — 
MP-930.32 — 
MP-930-33 — 
MP.930.34 = 
MP-930-35 = 
MP-930.36 — 
MP-930-37 — 
MP-930.38 = 
MP.930.39 — 
MP-930.40 — 
MP.930.41 — 
MP-930-42 — 
MP-930.43 — 
MP.930.44 — 
MP-930-45 — 
MP-930-46 — 
MP-930.47 — 


MP.395-1— 
MP-395-2 — 
MP-395-3 = 
MP.395.4 = 
MP-395-5 — 
MP-395-6 = 
MP-395-7 = 
MP-395-8 — 
MP-395-9 — 
MP-395-10 — 
MP-395-11 — 
MP-395-12 — 
MP-395.13 = 
MP-395-14 — 
MP-395-15 = 
MP-395-16 = 
MP.395-17 = 
MP.395.18 — 
MP-395-19 — 
MP-395-20 — 
MP-395-21 — 
MP.395-22 = 
MP-395-23 = 
MP-395-24 = 
MP.395.25 — 
MP.395-26 = 
MP-395-27 — 


MP-254-1 — 
MP-254.2 — 
MP.254-3 = 
MP-254-4 = 
MP.254-5 = 
MP-254-6 — 
MP-254-7 — 
MP-254-8 — 
MP-254.9 = 
MP-254-10 — 
MP-254-11 — 
MP-254-12 — 
MP-254.13 = 
MP.254.14 — 
MP.254-15 = 
MP.254-16 — 
MP.254.17 = 
MP-254-18 — 
MP-254.19 — 
MP.254-20 — 
MP.254.21 — 
MP.254.22 — 
MP-254.23 — 
MP-254-24 — 
MP-254-25 — 
MP.254-26 — 
MP-254.27 — 
MP-254.28 — 
MP.254.29 — 
MP-254-30 — 
MP-254.31 — 
MP?-254.32 — 
MP-254-33 — 
MP.254.34— 
MP-254.35— 
MP-254.36— 
MP.254.37 — 
MP.254.38 — 
MP-254.39 = 
MP-254-40 — 
MP-254-41 = 
MP.254-42 — 
MP-254.43 — 


HICKMAN MILLS, MISSOURI e PHONE KANSAS CITY, SOUTH 1-5528 
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New Broadcast Equipment 


AMPLIFIERS 


From 4 to 12.4 kmc, Model 492A and 
494A Traveling-Wave Tube Amplifiers 
give broad band amplification, choice of 
amplitude, pulse, phase or frequency 
modulation, constant 25 to 30 db gain, 


and constant output. Instruments are 
compact, and simple to operate. Model 
492A covers 4 to 8 Kmc with 30 db gain, 
10 mw output and 15 millimicrosecond 
rise time. Model 494A cover 7 to 12.4 
KMC with 25 db gain, 5 mw output, 15 
millimicrosecond time. Both am- 
plifiers can be used for wide dynamic 
range antenna tests and SWR measure 
ments. Hewlett-Packard Company, 27: 
Page Mill Rd., Palo Alto, Calif. TELE- 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 4-14) 


AIRBORNE TV SYSTEM 


Airborne TV system that will enable 
a battle commander to watch several 
combat sectors is being built and tested 
for the U.S. Army Signal Corps. A 
camera-carrying plane would transmit 
pictures to a receiver-equipped com- 
mand post, the video signal being car- 


rise 


ried by FM. Plane carrying a camera 
and FM transmitter at approx. 1,000 ft 
would have a line-of-sight transmission 
range of The FM 


system commander 


about 25 or 30 m 
would provide a 


with an immediate overall picture of 
enemy forces and their deployment as 
seen on a panel of 17-in. TV screens. 
Admiral Corporation, 1191 Merchandise 
Mart, Chicago, Ill TELE-TECH & 
ELECTRONIC INDUSTRIES (Ask for 
4-38) 


126 


VHF STANDARD 
ATTENUATOR 

Precise measurement of attenuation 
in electrical elements over a frequency 
range from dc to 300 mc may be easily 
carried out by means of a new VHF 


Standard Attenuator. Instrument, Type 
FT-DTR, provides accurate attenuation 
from 0 to 100 db in 1 db steps. Accuracy 
of the Type FT-DPR is as follows: 1 db 
0-30 mc; +0.01 db/step, 30-300 
+0.02 db/step; 10 db steps 0-300 
+0.1 db/step. Instrument weighs 
24 lbs. and is 1934 in. long, 734 in. high, 
and 1014 in. deep. It has a characteristic 
impedance of 50 ohms. Instrument Div., 
Federal Telephone and Radio Company, 
100 Kingsland Rd., Clifton, N. J. TELE- 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 4-16) 


steps 
mc; 
mc; 


TELESCOPIC TOWER 


A new-type mobile telescopic tower 
has been developed as a solution to the 
problem of remote television pickups. 
The tower is made in heights of 60 
ft. and 85 ft. It can be operated by two 
men and the tower, with microwave 
transmitter attached, can be up and on 
the air in less than 45 min. Orientation 
controls at the base of the tower enable 
the men to do all the work without 


leaving the ground. 

been using this new tower on a remote 
pick-up 20 miles from its station, with 
outstanding results. E-Z Way Towers, 
Inc., P.O. Box 5491, Tampa, Fla. TELE- 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 4-30) 
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TV CRAWL MACHINE 


New electronically remote controlled 
crawl and special effects machine was 
designed to produce high grade continu- 
ous travel TV program credits, com- 
mercials and films for use in open and 


Effective 


AyiMallon 


closed TV circuits. The electrical con- 
trol produces a steady travel of film 
with adjustable speeds that can be 
varied, even while the film is in mo- 
tion. The unit can be operated in either 
vertical or horizontal positions. Direct, 
non-photographic printing method is 
used to produce messages in line, half- 
tone, shaded or color process. Progra- 
Master Co., 1 Waterman Ave., E. Provi- 
dence, RI. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 4-33) 


PICTURE TUBE 


The 8DP4 is a low-voltage electro- 


static-focus and magnetic-deflection 
type. It has a spherical Filterglass face- 
plate, a screen 7% in. x 5% in. with 
slightly curved sides and rounded cor- 
ners and a min. projected screen area 
of 35.5 sq. inches. Employing wide-angle 
(90°) deflection, the 8DP4 has a max 
overall length of 1034 in. and weighs 
less than 3 Ibs. Other design features 
include a specially designed, precision 
electron gun requiring an_ external, 


single-field ion-trap magnet; and an 
external conductive bulb coating which 
with the internal conductive coating 
forms a supplementary filter capacitor. 
Tube Div., RCA, Harrison, N. J. TELE- 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 3-132) 
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ARIS 


1. boo 


ASIC “150” assemblies housed in either vertical mobile cabinets 

or separate portable cases are available in I-, 2-, 4-, 6- and 
8-channel models. Each is equipped with driver amplifiers of current 
feedback design and regulated power supplies for each channel, and 
a recorder featuring nine extremely accurate paper speeds on 2- to 
8-channel models, five on single channel units. Appropriate plug-in 
preamplifiers quickly and efficiently equip a basic assembly for 
recording virtually any 0-100 cps phenomena. 


WHEE a 


8-channel analog system 


In addition, specialized and complete Sanborn systems 
from 2- to 8-channels are available for recording analog 
computer outputs. The newest of these is the eight- 
channel Model 158-5490 illustrated, featuring extreme 
compactness, mobility and operating ease. Dual-channel 
DC amplifiers with a common power supply for every 
two channels measure single-ended or push-pull input 
signals. Input impedance 5 megohms each input lead to 
ground. Controls include individual-channel attenua- 
tors, position, balance, sensitivity, stylus temperature 
and paper speed (0.25 to 100 mm/sec.). Frequency 
response is flat to 20 cycles, down 3 db at 60 cycles for 
all amplitudes to 4 cm peak to peak. 


OSCILLOGRAPHIC 


SANE SO , | EQUIPMENT 


A choice of twelve ‘150 Series” plug-in preamplifiers is now available, to equip 


systems for any of numerous recording problems. Improved control of input 
signals results from attenuator ratios of |, 2, 5, etc., and calibrated zero sup- 
All Sanborn Preamplifiers and Recorders, pression on AC-DC, Carrier, and Low Level models. Types, in addition to 
as well as various other units, are available foregoing three, include: Servo Monitor, DC Coupling, Log-Audio, Chopper 
Stabilized DC, AC Wattmeter, Input Coupling, RMS Volt/Ammeter, 400 


cycle Frequency Deviation, and Frequency Meter. 


separately for specialized applications or 
use as “original equipment’ in other 
apparatus. Instruments include the Model 


150-300 700 Wide Band Driver Amplifier 


and Power Supply, for use with low power 


Added to these three aspects of Sanborn Oscillographic Recording Equipment are the basic 


galvanometer elements, a “scope and ‘or advantages of inkless recording in true rectangular coordinates, to provide accurate, 


. , : 7 easily interpreted records; high torque galvanometer (10 ma develops 200,000 dyne cm.); 
panel meter. When equipped with suitable over-all linearity 0.25 mm over middle 4 cm chart width, and 0.5 mm over entire 5 cm charts; 


“150” preamplifier, this amplifier provides controls for timing, manual and remote coding. 


a portable indicator for strain, force, Take advantage of the scope and flexibility of Sanborn equipment to answer your record- 


~ " t 
pressure, temperature, AC watts, audio ing requirements. Senborn engineers will be glad to provide further information and 


application assistance whenever you wish. Contact your local representative or write to 
level, etc. Other units include the Model 


150-1900 Master Oscillator Power Ampli- 
fier: Model 150-3100 Triplexer; Model 601 
and 602 galvanometers; Model 150-2900 
Dual-Channel DC Amplifier. 


the main office below. 


SANBORN COMPANY 


INDUSTRIAL DIVISION 
CAMBRIDGE 39, MASSACHUSETTS 


HUGHES 
TRANSISTORS 


Germa i Lu fk oe NPN. ‘a 
Alloy Junction 


=~ 


- WITH THE UNIQUE COAXIAL PACKAGE 


- 


Hughes makes transistors with axial leads—quite a rugged arrangement of internal transistor elements. 
departure from the conventional, single-end configura- 
tion of most transistors now on the market. This is 
done for several reasons, all of which add up to one 
paramount fact: the new style package offers many 
advantages. It is a better package... 


BECAUSE: no matter how mounted, this package per- 
mits the dissipation of more heat, thereby ensuring 
consistent performance throughout the temperature 
range of operation. 

CHARACTERISTICS: high gain... nearly negligible 
alpha crowding, even when current is high... more 
power output at any given ambient temperature... 
high frequency performance at increased power levels. 
APPLICATIONS: Designed for low-to-medium 
power operation, these devices perform excellently in: 
COMPUTERS ® SWITCHING CIRCUITS ® AUDIO AMPLI- 
BECAUSE: the coaxial configuration assures a more FIERS ® I-F AMPLIFIERS ® OSCILLATORS. 


BECAUSE: the small, tubular body with axial leads is 
just right for horizontal mounting. It saves space, sim- 
plifies the physical arrangement of electronic circuitry. 


BECAUSE: all mountings (horizontal, vertical, heatsink, 
socket, clip-in) can be made extremely rigid, thor- 
oughly shockproof. 


For the address of our nearest sales engineering office, 


or for descriptive literature, please write: 
HUGHES 

HUGHES PRODUCTS 

SEMICONDUCTORS = = 


HUGHES PRODUCTS A DIVISION OF THE HUGHES AIRCRAFT COMPANY 


Los Angeles 45, California 


For product information, use inquiry card on pages 209-210 Tele-Tech & ELECTRONIC INDUSTRIES + June 1956 
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INDUSTRIES 


JUNE 1956 
ABSTRACTS & REVIEWS of 


WORLDWIDE 
ELECTRONIC ENGINEERING 


nternationa 


ELECTRONI 
SOURCES 


PUBLICATIONS REVIEWED ISSUE 


IN THIS 


Abbreviation 


AEG Prog. 
Arc. El. Uber. 


Avto. i Tel. 
BC News 
. Fr. B. 


Publication Name 


AEG Progress 

Archiv der elektrischen Uber- 
tragung 

Avtomatika i Telemekhanika 

Broadcast News (RCA) 

Bulletin de la Societe Francaise 


Abbreviation 


El. Mfg. 
El. Rund. 
Freq. 
Hochfreq. 


Insul. 


Publication Name 


Electrical Manufacturing 
Electronische Rundschau 
Frequenz 
Hochfrequenz-technik und 

Elektroakustik 
Insulation 


des Electriciens 
Computers and Automation 
Control Engineering 
Electronics 
Electronic Design 
Electronic Engineering 
Electronic Equipment 


J. BIRE 
J. UIT 
Nach. Z 


Journal of the British Institu- 
tion of Radio Engineers 

Journal of the International 
Telecommunication Union 

Nachrichtentechnische 
Zeitschrift 


Onde L'Onde Electrique 


Abbreviation 


Phil. Tech. 
Proc. BIEE 


Proc. IRE 
Radiotek. 
Tech. Haus. 
Tele-Tech. 


Vide 
Wirel. Eng. 


Also see government reports and patents under ''U. S. Government."’ 
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ANTENNAS, PROPAGATION 
Calculating the Efficiency of 
Mather *Tele-Te« June 


By making use of a broadcast ant 


Antenna Arrays, 
by G 1956 

and power analysis, it 

RMS current 
effectiv 


impedance 
compare the 


pattern 


with the base current and 


directional radiat« of equi 


wer input. Essentially fé 


height, the method may be 


th unequal tower height 

V.H.F. Propagation By lonospheric scattering 
and its Application to Long-Distance Commnu- 
nication by W. Bray, J. Saxton, R. White, anc 
G. Luscombe. “Proc. BIEE” Ma 956. 25 py 
with dis¢ The dependence of the 


acteristics of the received 


char- 
signal on frequency 
ssed 


Observations 


ussion,. 


distance, and antenna directivity is discu 


in relation to existing theories 
are made on the diur 
tions of 


tions 


and seasonal varia- 


receiver strength. Invest 
suitability of 


for the 


graphy 


are described on 
form of 


frequency-shift 


propagation 
tele 
telephony signals trar 
AM, and by phase 
rier. The applications of 
tion to commercial 


transmission 
als, and 

smitted by single 

modulation of 

vhf 


services 


band 
scatter propaga- 
is dl sed. 6/¢ 
Impedance-Matching Networks for the 
pensation of the Frequency Dependence of the 
Input Impedance of Antennas, by R. Herz 
“Nach. Z.’’ Mar. The simple im- 
pedance matching networks derived ony 
the input 


Com- 


1956. 6 pp. 
ert 


impedance 0 


1it for 
ompenss 
lating 


tenna. 5 


Investigations on the Propagation of UHF and 
VHF, by R. Schuenen Hochfre Jar 
56. 17 pp { : , aes ‘ 


A Study of lonospheric Propagation by Means 
of Ground Back-Scatter, by | he 


BIEE” Mar. 195¢ 8 pp. with disc 


armar 


Proce 


the Reciprocal Radio 
Over an lIonospheric 
‘Proc. BIEE’ 
transmission 
frequ 


Inverness 


An Experiment to Test 
Transmission Conditions 
Path of 740 KM, by R. Meadows 
Mar 3 
made simt 
(5.1 MC) 
proximately 
common tra! 
terminal was 


1956. 3 pp [Two-way pulse 


iltaneously ) ) ame 
and 


between Slough 


miles apart described 


smitter-recelver tenna at eat 
Fading 
at each end were 


of cor 


compared 


responding echoes was 


Test of 
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An Experimental 
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Stanesby 


been ¢ 
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Improving 
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M ) 


Radio 
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International ELECTRONIC SOURCES 


Investigation of the Human Voice by Delayed 
Speech Feedback, by W. Meyer-Eppler. “E). 
tund.” Apr. 1956. 3 pp. Based on the method 
of Lee, J. Acoust. Soc. America, 1950, the 
speaker wears an ear phone and listens to his 
own voice. Speech defects are studied. Source 
6/6-83 


The Electrostatic Loudspeaker Again, “Wirel. 
Eng.” Mar 
electrostatic loudspeaker with a charged dia- 


1956. 2 pp. A discussion of the 


phragm. It is shown that the main effect of 
varying the polarizing voltage is on the L/¢ 
ratio of the resonant branch of the equivalent 
circuit. Source 6/6-84 


Physical Sources of Noise, by J. Pierce. ‘Proc 
IRE” May 1956. 8 pp. A discussion of Johnsor 
noise and shot noise. Johnson noise is caused 
by the fluctuation of charges or polarized mole- 
cules in lossy materials. Shot noise is generated 
by a flow of electrons, usually in a vacuum 
tube. Source 6/6-85 


Methods of Solving Noise Problems, 
Sennett. “Proc. IRE” May 1956. 30 pp 
ous analytical concepts and _ techniqu 
proven value in calculating the resp 
electrical systems to noise waves is 
Relevant probability theory is reviews 
illustrative examples. It is shown hov 
theory can be applied to cases of 
ignal subjected to such operations as f 
rectification, periodic sampling, envel 


phase detection, and frequency det 


IRE Standards on Audio Systems and Com- 
ponents: Methods of Measurement of Gain, 
Amplification, Loss, Attenuation, and Ampli- 
tude-Frequency Response, 1956. “‘Proc. IRE’ 
May 1956. 19 pp. Methods for making measure- 
ments on ystems and components primarily 
intended for application or operation at audi 
frequencies. The material on each type of 
measurement includes a brief disc 


principles involved. Source 6/6 


Synthetic Music, by A. Douglas. “El. Eng.” 
May 1956. 5 pp. The art of electronic music 
has recently been extended to resear< on the 
fundamentals of tone production and the in- 
fluence of the non-tonal parameters—noise, 
ase-shift, vibrato, etc.—on the sound. From 
work has developed circuits and apparatu 
capable of complete synthesis of musical in- 


struments and the singing voice. Source 6/6-88 


oe 
CIRCUITS 
Construction and Use of Cathode Follower De- 


sign Charts, by N. Sokal. “El. Des.” Apr. 


1956 Procedure is given for designing 
cathode lower charts for a family of designs 
it the same tube and pla 
are described 


any tube type. Source 


Nonlinear Distortion and Stability 
Circuits, by A. Chernov. “Rad 
paper examines 
taking the 
he tubes into ace 
coefficients are 
idered, and new cir z 
ive relatively small nonlinear 
‘horough mathematical analy 


irce §/6-90 


Wien Bridge Design, by J. Sodaro 


June 1956. 1 p. Nomograph is x5 


selects proper values of R and C to give desired 


frequency of Wien Bridge 


130 


On the Design of a Discriminator, by E. 
Antseliovich. ‘‘Radiotek.” Jan. 1956. 8 pp. The 
paper examines methods for designing discrim- 
inators with tuned and detuned circuits. It is 
shown that the region of optimum values for 
kQ and AF8/fo practically coincide, both from 
the point of view of maximum transfer coeffi- 
cient and from the point of view of minimum 
nonlinear distortion. Design graphs are given 
for the depth of modulation at the input of an 
amplitude detector. Source 6/6-91 


An Electrostatic Particle Accelerator, by D. 
Chick and D. Petrie. ‘Proc. BIEE’”’ Mar. 1956. 
14 pp. A pressurized electrostatic generator 
has been designed te give as nearly uniform 
as possible field in the dielectric medium, and 
the expected performance is calculated assum- 
ing that the insulating gas breaks down at 
200 kv/em. The construction of the generator 
and of a multi-section ion accelerator is de- 
scribed, and the performance of the machine 
both as a voltage generator and as an ion 
accelerator is described. Source 6/6-92 


Designing Cascode Amplifiers with g-Curves, 
by K. Pullen, Jr. “El. Des.’’ May 1, 1956. 2 pp. 
Conductance curve techniques can be used to 
design cascode amplifiers with high amplifica- 
tion and low noise figure. Design procedures 
are given. Source 6/6-93 

4 Wide-Range RC Phase-Shift Oscillator, by 
W. Fraser. “El. Eng.” May 1956. 3 pp. Where 
previous circuits of this type have used ac 
coupling, it is shown that de coupling may be 
ised with advantage, and the low frequency 
ange of the oscillator extended. Two oscillator 
ircuits and a suitable output stuge are given. 
Application to polyphase oscillators is also dis- 


ussed. Source 6/6-94 


Amplifier Bibliography, by J. Milek and D 
Black. “E Eq.” May 1956. 2 pp. A list o 


approximately 25 domestic and foreign books 
n all types of amplifiers. Source 6/6-95 
4 Comparison of the Noise, and Random Fre- 
quency and Amplitude Fluctuations in Differ- 
ent Types of Oscillator, by R. Beurle. ‘Proc 
BIEE” Mar. 1956. 8 pp. Noise, present in the 
cillator circuit, even if only that due to 
thermal agitation, will appear in the output 
cuit, even if steps are taken to stabilize the 
itput amplitude. The nature of the random 
ctuation in the output is dependent upon the 
form of feedback used and the method by 
hich the output amplitude is controlled. The 
author concludes that an oscillator should be 
operated : as high a level as possible con- 


istent with stability of the circuit components 


Design of Microwave Filters with Quarter- 
Wave Couplings, by G. Craven and L 
Proc. BIEE” Mar. 1956. 5 pp 


hrams are constructed from 


Lewir 
Resonator dia- 
st whose spacings 
to prevent the ger 

non-propagating modes. s to 

igible coupling quarter-wave 
ers at 4000 MC 
tory performance. Source 


surements on fi 


Transient Phenomena in Band-Pass Ampli- 


fiers with Double-T Sections, by H. Dobesch. 
Hochfreq.” Jan. 1956. 6 pp. The responses to 

r f transient inputs of a feedback 
ge having a double-T filter in the 


ious types 
amplifier 
f back path are derived. The Fourier 
entation is used for the various input voltages 


i the Laplace transform method is applied 


A Receiver for the Radio Waves from Inter- 
stellar Hydrogen. I. The Investigation of the 
Hydrogen Radiation, by C. Muller. “‘Phil. Tech.” 
May 1956. 11 pp. This first of 2 articles out- 


ines the place of radio astronomy in modern 


astronomical research and discusses the nature 
and properties of the radiation and the require- 
ments which the receiver must fulfill. The 
second article will give a detailed description 
of the receiver circuits. Source 6/6-225 


The Design of Phase-Shift Oscillators and 
Filters, by J. Shaw. “El. Eng.”” May 1956. 3 pp. 
Describes a single tube low frequency filter 
with a tapered 3-mesh RC network in a positive 
feedback path. Negative feedback provides sta- 
bility. Curves are given comparing the attenu- 
ation of the RC network for various input- 
output impedance ratios anc tapering factors 
with those of the equal element case and mini- 
mum attenuation case. Source 6/6-226 


COMMUNICATIONS 


An Extended Analysis of Echo Distortion in 
the F. M. Transmission of Frequency-Division 
Multiplex, by R. Medhurst and G. Small. ‘Proc. 
BIEE” Mar. 1956. 9 pp. In FM systems, an 
important source of intermodulation distortion 
is found in the small echoes of the main r-f sig- 
nal. By a combination of analytical and semi- 
empirical methods, Albersheim and Schafer’s 
investigations on the distortion due to a single 
echo are extended to enable prediction of dis- 
tortion levels for most cases of practical in- 
terest (in the absence of pre-emphasis). Source 
6/6-99 


Facsimile Transmission of Weather Charts and 
Other Material by Landline and Radio, by J. 
Davidson. “J. BIRE” Mar. 1956. 10 pp. Me 
chanical and electrical features of transmitters 
and fully automatic recorders designed to meet 
the requirements of the Canadian Meteorologi- 
cal Service are described; specifications are 
listed. Facsimile transmission by radio is sur- 
veyed. Machines produced for the transmission 
of telegrams and those produced for the trans- 
mission of news-pictures used by the Associated 
Press are mentioned. Source 6/6-100 


Facsimile Communication, by H. Woodman and 
P. Taylor. “J. BIRE”’ Mar. 1956. 16 pp. This 
survey article includes a description of the 
Western Union 100-line Desk Fax Concentra- 
tor, the Desk-Fax transceiver, the desk-Fax 
transmitter and an automatic page recorder. 
A general discussion of recording scanners, 
recording media, synchronization and trans- 
mission is presented. Source 6/6-101 


Telecommunications in Electric Power Net- 
works, by M. Paimboeuf “J. UIT’ Feb. 1956. 
pp. Discussion of telephone, telemetering, and 
ingle sideband applications of power line car- 
ier. Noise and variations in terminal impe 
dance are discussed. Source 6/6-256 


Automatic Frequency Stabilization for a Beam 
Transmitter Working on Centimetric Waves, 
y J. Cayzac. “Phil. Tech.” May 1956. 6 pp 
An automatic stabilizing device is described 
with which the frequency of a beam trans- 
mitter, working with a multi-rebex klystron on 
a wavelength of 8.5 cm, can be kept constant 
within an accuracy of 1 part in 104. Source 
6/6-102 


Beam Transmitters with Double 
Modulation, by C. icot. 


Frequency 
“Phil. Tech.” May 
1956. 11 pp. This article describes an experi- 
mental beam transmitter and receiver operat- 
ing on the principle of double modulation. 
With double frequency modulation, the signal 
to be transmitted is modulated upon an auxil- 
iary carrier. The carrier to be transmitted is 
then modulated by the auxiliary carrier. The 
system is used in carrier-telephony communica- 
tions. Source 6/6-103 
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Improved Subscriber Branching Network for 
the 16 ke Call Charge Indicator, by W. Herlitz 
“‘Nach. Z.”" Mar. 1956. 5 pp. A special branch- 
ing network at a telephone subscriber's set and 
a transistor amplifier, both installed to extend 
the 5 km limit of the call charge indicator, are 
described. Design and performance details are 
presented. Source 6/6-104 


Commercial SW-Receiver Equipment’ with 
Wide-Band Amplifiers, by F. Hacks. “El 
Rund.” Apr. 1956. 3 pp. If one antenna is used 
to feed several receivers, the intermediate de 
coupling amplifier must meet special 
ments, such as low noise, 
coupling, no mutual coupling, 
considerations of this type 
presented. Source 6/6-105 


require- 
satisfactory de- 
etc. Design 
of amplifier are 


Telemetering Receiver Conserves 
by M. Redden and H. Zancanata. ‘‘El.”” May 
1956. 5 pp. Separate i-f amplifiers recover 
FM/FM and PWM/FM data in 220 MC tele- 
metering band, using crystal controlled double 
superheterodyne principle. Receiver 
istics are discussed. Source 6/6-106 


Bandwidth, 


character- 


A Method of Deriving Overall Negative Feed- 
back Voltage in Transmitters, by D. Smart 
“J. BIRE” Apr. The feedback 
voltage is derived from a resistor in the ground 
eturn of the power amplifier tube. Ease of 
frequency changing, greater linearity, and re- 
duced phase shift, drift, and cost eliminate the 
disadvantages of conventional methods of de- 
riving feedback voltage. Source 6/6-107 


1956. 3 pp. 


On The Problem Of Filtration Of Nonstation- 
ary Random Functions, by Yu. P. Leonov. 
Avto. i Tel.” Feb. 1956. 10 pp. The paper 
considers the filtration of nonstationary second 
order random functions by 
linear filters. A new criterion for an optimum 


means of stationary 
filter is introduced. An expression is given for 


the optimum, physically realizable transfer 
function of the filter. The of deter 
mining the power spectrum of the nonstation 
ary random function is examined both analyti 


cally and experimentally. Source 6/6-108 


problem 


Design Principles for Tuned Output Circuits 
of Intermediate-Wave Transmitters, by E 
Khmelnitsky. ‘“Radiotek.”” Jan. 1956. 4 pp. 
The paper examines the design of output cir- 
cuits for a high-power intermediate-wave trans- 
mitter. A system consisting of four tuned cir- 
cuits with capacitive coupling is proposed. The 
paper discusses the requirements for 
tuming by solely adjusting the 
Source 6/6-109 


smooth 


inductances 


VHF Transhorizon Communication Techniques, 
by R. Ringoen and J. Smith. “El.’’ May 1956. 
6 pp. Communications using wire or 
sight often 
topography, climate, 

ems. 99% 


line-of- 
because of 
prob- 


radio are unreliable 


and maintenance 


reliability of radio teleprinters be 
miles 


VHF 


described in this article. Source 6/6-110 


tween 500 and 1500 apart is made pos- 


sible using the transhorizon techniques 


On the Suppression of Disturbances in Carrier- 
Frequency Receivers by Opposing a Receiver 
Connected in Parallel, by H. Kaden. “Freq.” 
Mar. A system of 2 receivers hav- 
ing a input and 
provided that the band 
additional 


lude any signal 


1956. 7 pp 
parallel opposing ; 
passed by the 
receiver is shifted sufficiently 


output 
studied 
to ex- 
Conditions 


reception prevall- 


ng for a single and a 
succession of pulses and specific receiver beha- 


6-111 


interfering pulse, 
or are considered. Source 6 


Apparatus for Automatic Control of 
Supplies to Communications Equipment, by K 
Brehm. “AEG Prog.” No. 4, 1956. 4 pp. Appa- 
ratus and plant in communications technology 
require for their power supplies voltage sources 
which are subject to most stringent condition 


Tele-Tech & ELECTRONIC INDUSTRIES 


Power 


exarding regulation and frequency. Exampl« 


control systems used for this pur- 
described. Source 6/6-112 


of automatic 


pose are 


SSB High Power Amplifier Design, by F 
Gunter. “‘Tele-Tech” June 1956. 3 pp. Ingenious 
use of modern components has resulted in de- 
irable simplification, reduction in size, and 
high performance in a high power linear am- 
plifier for single sideband communications ap- 
plications. Unit provides up to 30 kw output in 
the 4.0 to 26.5 MC Servo motor 
provides automatic tuning of tank circuit 
Source 6/6-240 


band. drive 


——- 
COMPONENTS 
Design Tips for Printed Circuit Layout, by 
“El. Apr. 15, 1956. 4 pp 


Tips given facilitate laying out printed circuit 
boards for low 


A. Linden. Des.” 
cost automatic assembly, func- 
operation, and easier maintenance. Ex- 

illustrate the use of the procedures 
outlined. Source 6/6-113 


tional 
amples 


Caseaded Feedthrough Capacitors, by H 
Schlicke. “Proc. IRE” May 1956. 6 pp. By 
incorporating lossy ferrites in a stacked struc 
ture of discoidal 
tremely effe 


feedthrough capacitors, ex- 
tive filter capacitors not heretofore 
available are evolved. The theory is given and 


the practical significance for extremely effe 


ive miniature filters is 


6/6-114 


low-pass 


presented 


loroidal Transformers Pass Video Bandwidths, 
xy G. Gray. “El.’” May 1956. 4 pp. Desi 
onstruction details are given for 6 MC band 
vidth transformers that 


nits can also be used 


rn and 
drive 50 ohm co: 

as coupling transform 
in video Source 


6-115 


transistor amplifiers 


“K” Gaged Mica Makes 50° Smaller Capaci- 
tors, by I. Glerum. “El. Eq.” May 1956. 2 pp 
Accurate mica gaging based on dielectric con- 
stant selects equivalent thicknes 
Need for adjust 


mica is 


mechanical 
and cuts waste by 40 to 50%. 
ing or scraping 
Source 6/6-116 


silvered eliminated 


Pyrolytic Carbon Resistors: A Comparison of 
Three Types, by C. Wellard. “El. Eq.” May 
1956. 3 pp. Part II (conclusion) of a discussion 
f the essential 
carbon, deposited carbon, and carbon-al 
sistors. Source 6/6-117 


differences between boron 


Electronic Components, by P. 
and M. Dauphin, re« 
1956. 21 pp. 


Andrieux, A 
Dazin, “Onde’ 
Mar. 


organization 


pectively 
Electronic 
of French 


ith component specificatior 


component the 
efforts in connectior 
and the testi 
and tubes at the L.C.L.E., 
pectively, are discussed in 3 separate :z 
resting 


of components 
methods meet the specificatior 
01-01 and the U. S 


Source 6/6-118 


Development of a Standardized 
pregnated Paper Capacitors, by C. Laurer 
Onde” Mar. 1956. 20 pp. The 


of recently developed rectangula ind 


Line of 


tubular 

se capacitors are presented. The considera- 
tions for the particular design selected and th« 
characteristics thus 
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perational obtained ari 


ncluded. Source 


Performance of Selenium Rectifiers at 
Temperatures, by N. Bechtold and E. Morris. 
“El. Mfg.” May 1956. 6 pp. A comprehensive 
test program was conducted in order to acquire 
derating data for both and high 


High 


conventional 


June 1956 


ambients. Re 
rating curves are presented. Chief criterion of 
comparative performance is ratio of ac current 


Source 6/6-241 


temperature stacks at various 


to reverse leakage current 


High-Temperature, Foil-Type Tantalum Capaci- 
tors, by D. Peck, S. Burbriski, and W 
Schroeder, Jr. “El. Mfg.” May 1956 3 pp 
Rolled tantalum-foil capacitor section, 
nated with a non-aqueous, 
trolyte, sealed in 
housing with a _ special 
spun gasket operates at 125°C. 


are presented 


impreg- 
organic type elec- 
a tubular aluminum 
Teflon-rubber triple 
Life data 


and 


test 


Source 6/6-242 


COMPUTERS 


Computing Machines and Automation, by Dr. 
A. Astin. Apr. 1956. 7 pp. This is the 
testimony given by the Director of NBS before 


“Comp.” 


Joint 
Oct. 27, 
1955. He gives his views on the future of office 


the Committee on Economic Stabilization, 
Committee on the Economic Report, 


and factory automation. Source 6/6-120 

Tape Identification and Rerun Procedures for 
Tape Data Processing Systems, by L. 
Apr. 
data 


Eallson 


1956. 2 arising in 


dis- 
checking 


“Comp 


electronic 


pp. Errors 
processing 
indicated for 
which the 


been executed. 


systems are 


cussed, and method 


the accuracy with manual opera 


tions have Source 6/6-121 


Digital Computers 
and Information Processing, Darmstadt, 
many, October 25 to 27, 19 “Comp.” 
Titles 


presented at 


Conference on Electronic 
Ger- 
. Apr 
and abstracts of the 6 
the Conferen 


speakers and 


195¢ ll pp 
papers 
with a list of 


6/6-122 


Publications for Business on Automatic Com 
Reference Listing, Part 2, by N 
“Comp.” Apr. 1956. 2 pp 
oncerning automatic computing machinery and 
Part 1 
March, 1956, issue. Source 6/6-123 


puters: 
Chapin. Listing 


its use in business. appeared in the 


Design Of Diode Function Generators, by A 
Talantsev. “Avto. i Tel.” Feb. 1956. 11 pp 
The paper examines the methods of 
and 
ised for reproducing functional dependencies it 
direct-current electronic simulators. It is 
that the application of elements with 
permits considerable re- 


design, 


construction adjustment of diode circuits 
shown 
“poten 
tial-grounded diodes” 


duction (30%) in the number of resistors in 


simplification of 


6-124 


the circuit and considerable 


the diode circuit design. Source 


May 


apers 


Computer Developments. El 


1956. 2 pp. Discussion of some of 
delivered at the programming and code 
the Western 


San |} 


Computer 


Feb. 7 


Joint 


rancisco on 


Photoelectric Analog-to-Digital Converters, by 
4. Mitchell. “El. Des.”” May 1, 1956. 4 pp. A 
ght source is provided on one 

which is divided into concentric zones coded 
ay or eflected’ Phot 

inted, one for each zone, opposite 
other side of tl 
yes-or-no conditions 


shaft posit 


chemes 


irce, on the 
quence of 
determines 


ll series 


The 


Con. 


Computers Memory, by F. Fov 
Eng.” May 


the most important storage systems ia com- 


1956. 9 pp. Description of 


parison of their 


Source 6/6-127 


principal 


International 


Programming Scientific Calculators, by 
Wegstein and S. Alexander. “Con. Eng 

1956. 6 pp. Procedures for programming a 
problem on a computer are given. The | robiem 
is represented by a flow diagram and coded 
into a form which the computer can under- 
stand. An illustration is given of a problem 
solved on the NORC. Source 6/6-128 


Cempound Modulation Improves Data Storage, 
by R. Bentley. “Con. Eng.’’ May 1956 
Compound modulation (a combination 
pressed carrier AM with FM) is indicated 
be an improved method of recording data 
tape for storage. Comparison with FM is mz 
and advantages shown. Source 6/6-129 


Error Analysis Proves Digital-to-Analog Con- 
version Can Be Precise, by F. Bradley. “‘Con 
Eng.” May 1956. 2 pp. Error analysis of a 
relay operated voltage divider is given 
accuracy, shorting resistance, transient 

and calibration error are covered 

6/6-130 


Transistor Circuits for Digital Computers, by 
D. Deuitch. “‘El.”” May 1956. 2 pp. Application 
of transistors to computer circuits such as flip 
flops, *s, counters, pulse amplifiers, et« i 
discusse Both 


transistors are considered. Source 6/6-1 


junction and _ point- 


Principles and Application of Electronic Ana- 
logue Computers (Part 3), by P. Hegg ‘El 
Eng.” May 1956. 4 pp 


Sideratior 


s part, design cor 
pertaining » 2 computer unit 
discussed, followed by a consideration 
completed computer. Source 6/6-1 


cred 


CONTROLS 


Frequency-Responsive Speed Control, by 
Weber Con. Eng.” May 1956 pp. The 
put frequency of an ac generator is mea 
on a frequency-responsive tachomete« 
eate speed. Control signals which are 
dent of voltage variations are obtained 


6/6-138 


Direct or Reverse Controller Actions?, by G 
Platt. “Con. Eng.”’ May 1956. 3 pp. Two charts 
are given which specify selection for cas« 

control 


Temperature and level control syst« 
are considered. Source 6/6-134 


How to Find Controller Settings from Process 
Characteristics, by G. Coon. “Con. Eng.” May 
1956 pp. Procedures and charts for d« n- 
mining and adjusting controllers are 
Controller action and recovery are disc 
Source 6/6-135 

Consider Using Hybrid Amplifiers, by G 
Attura. “Con. Eng.”” May 1956. 6 pp. The 
hybrid semiconductor diodes, 
transistors, and magnetic toroids in 


amplifier uses 
conjunc- 
tion with vacuum tube amplifiers as a means 
of widening the applications of control ampli- 
fiers. The system characteristics of a few of 
these hybrids are outlined. Source 6/6-13¢ 
Be Sure to Consider Human Dynamics, 
Avrect Con. Eng.’’ May 195¢ s pl 

cussion displacement and for 
¢ 


teristics control lever which be 


source 6/b6-1 


age humar 
The Definition Of Regions Of Stability And 
Equal-Damping Lines By Means Of The 
Logarithmic-Frequency-Control Method, by N 
Kusovkov. “Avto. i Tel.”’ Feb. 1956 I ¥ 
paper shows how the method of lo 


frequency responses can consideral 


132 


the difficulty of constructing the boundaries 
for regions of stability and lines of equal 
damping. The advantages of this method over 
the D-breakdown method are analyzed, par- 
ticularly for high-order characteristic equa- 
tions. Models and nomograms are used in place 
of tedious mathematical computations. Source 
6/6-138 


Comparison Of Some Typical Circuits For 
Magnetic Amplifiers With Internal Feedback, 
by A. Gorodetsky. ‘“‘Avto. i Tel.” Feb. 1956. 13 
pp. The parameters of an ordinary amplistat 
and a Ramey amplifier are compared. It is 
proven that these amplifiers are fully identical 
as far as their time characteristics are con- 
cerned. The author classifies various types of 
magnetic amplifiers and determines their basic 
parameters. Suggestions are made concerning 
methods of increasing the zero-stability of re- 
versible magnetic amplifiers. Source 6/6-257 


A Push-Pull Magnetic Amplifier With DC Out- 
put, by R “Avto. i Tel.’’ Feb. 1956. 


J Jalyan. 
pp. The paper examines a new circuit for 


19 
a push-pull magnetic amplifier designed to con- 
trol a de load. The basic relationships for de- 

gning the circuit parameters are given, and 
are compared to the parameters of the more 
common known circuits. The features arising 
during the operation of a de motor are briefly 
analyzed. A series of steady-state and transient 
characteristics are given for the circuit. The 
given compared to a rotary amplifier 


Sour 


The Reaction of a Voltage with a Linearly~ 
Varying Frequency upon Linear Systems, by S. 
Khlytchev. ‘“‘Radiotek.” Jan. 1956. 12 pp. A 
method is given for investigating transients 
which arise due to the reaction of a voltage 
with a linearly-varying frequency upon linear 
tems. On the basis of a general solution for 
problem, dynamic frequency characteristics 
obtained for an n-stage tuned amplifier 
with single tuned circuits. The solution for a 
tem with a “limiting’’ transfer coefficient is 
Graphs are given which describe 
degree te which the frequency-variation 
the impressed e.m.f. distorts the shape 

the frequency response. Source 6/6-140 


Servomechanism Simulator, G. Weitner. “El 
Rund.” Apr. 1956. 2 pp. It is proposed to study 
the operation of a servomechanism by simulat- 
ing circuitry performing all essential function 
e servomechanism. The performance of 
ircuitry is observed on a CRO. Source 

141 


Determination of the Amplitude Distribution 
on Plane Surfaces from the Directional Radia- 
tion Pattern, by K. Feher. “Arc El. Uber.”” Mar 
1956. 7 pp. The distant radiation pattern per- 
mits, by a Fourier analysis, the determination 
of the amplitude distribution. An experimental 
method is described. The method is applicable 
in ultrasonics. Source 6/6-142 


Reflection of Ultra-Short Waves From Layer- 
Anhomogenieties of the Troposphere, by V. 
Troitsky. ‘‘Radiotek.”” Jan. 1956. 10 pp. Vari- 
auses f appearance of layer-anhomo- 
renieties oposphere are examined. For- 
are given for determining the reflection 
coefficients of radiowaves from layer-anhomo- 
genietic gular incidence upon various 
layer fort > aper examines the role 
played by eflection in the propagation of 
iltra-short waves over distances far beyond 
the line of sight. Source 6/6-143 
Parabolic Cylinder Aerials, by K. Foster. 
“Wirel. En Mar. 1956. 7 pp. Consideration 
is given to the details of the broad radiation 
pattern of the parabolic-cylinder type of aerial. 
An approximate theory is developed which 
yields the beam-widths and general shapes of 
these patterns and design criteria are estab- 
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lished. The theory is shown to be accurate 
enough for design purposes. Source 6/6-144 


The Propagation of Electromagnetic Waves Be- 
tween Two Round Cylindrical Surfaces in the 
Presence of Longitudinal, Periodically-Located 
Diaphragms, by E. Solovyov. “‘Radiotek.”’ Jan 
1956. 4 pp. The paper examines the propaga- 
tion of electromagnetic waves between two 
round cylindrical surfaces in the plane r, in 
the presence of longitudinal diaphragms, lo- 
cated periodically with respect to 4. The prob- 
lem is solved by the method of “interlacing” 
the fields at the boundary of the two regions 
The longitudinal electric field is approximated 
according to the traveling-wave law. The dis- 
persal equatien for constant propagation is ob- 
tained. Source 6/6-145 


Graphical Determination of the Characteristics 
of Automatic Control] Systems from Their 
Transient Response, by W. Luhr. “AEG Prog.” 
No. 4, 1956. 5 pp. From the characteristics of 
the individual components of the contro! sys- 
tem and their variation and relation with 
disturbances which arise, the various operat 
points of the control system in the final stez 
state are derived. Conclusions then may 
drawn as to the variation of the controlled con- 
dition referred to the disturbances affecting the 
system. Source 6/6-146 


Application and Theory of Proportional! Control 
of Temperature, by H. Eggers. “AEG Prog 

No. 4, 1955. 9 pp. A theory is developed which, 
in addition to transfer and distance velocity 
lags, takes account of the proportional band, 
heat input and output, and also the dead time 
of controller and regulating unit and the mag- 
nitude of disturbances to be compensated 
Means of achieving maximum accuracy of con- 
trol without hunting are illustrated. Propor- 
tional control is compared with 2-step contr« 


I 
Source 6/6-147 


Voltage Regulator With Magnetic Amplifier and 
Disturbance Injection for Use With Single and 
Three-Phase Alternators With Exciters, 

Blase. “AEG Prog.”’ No. 4, 1955. 

describes a system of voltage control for me- 
dium and large sized alternators whi employ 
magnetic amplifiers and disturbance 

to carry out the appropriate control 
Operation is explained with the use of cir 


diagrams and oscillograms. Source 6/6-148 


Motor Generators With Electronic Control for 
Voltage and Frequency Stabilization, by E 
Schone. “AEG Prog.”’ No. 4, 1955. 10 pp. Con- 
trol circuits using electronic means for stabil- 
izing the voltage and frequency of test bench 
generators are described with reference to the 
performance usually required from this type of 
equipment. Practical 
Source 6/6-149 


examples are giver! 


Electrical Technology and Automatic Control 
Engineering, by O. Grebe. “AEG Prog.’’ No. 4 
1955. 8 pp. Using a temperature equipment as 
an example, the characteristic features of an 
automatic control system are brought out. The 
importance of regulation technique in automa- 
tion, especially in processes which previously 
have been operator controlled, is discussed and 
the functions of electrical circuit components 
indicated. Source 6/6-150 


The Basic Principles of Automatic Control Ex- 
plained by the Example of Automatic Voltage 
Regulation, by A. Hochrainer. “AEG Prog.’ 
No. 4, 1955. 11 pp. A voltage controlled de shunt 
generator is used to explain the essential con- 
cepts and terminology of automatic process con- 
trol. A comparison of the theoretical and prac- 
tical approach to the solution of any particular 
problem is discussed. Source 6/6-151 


The Concepts and Terminology of Automatic 
Control, by O. Blaum and R. Dehmlow. “AEG 
Prog.”” No. 4, 1956. 12 pp. Concepts and ter- 
minology applicable to automatic control are 
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explained and illustrated by examples. The dis- 
inction between closed and open loop systems 
is emphasized. Static and dynamic behavior of 
plant and controller are discussed and the char- 
acteristics of the various kinds of continuous 


regulators are illustrated by examples. Source 


The Functional Representation of Automatic 
Control Elements by Block Diagrams, by A 
Lang. “AEG Prog.”” No. 4, 1955. 12 pp. Irre- 
pective of the constructional form of the com- 
ponents of a control system, the control ele 
ments, the functions of these components, and 
of the system as a whole, can be represented by 
block diagrams. After a presentation of the 
block diagrams of the most important elements, 
the drawing of block diagrams for complet« 
control systems is illustrated by means of an 


example. Source 6/6-153 


An Electronically Controlled Mains-Fed Recti- 
fier of Very High Voltage Constancy, by H 
Jaskula AEG Prog.”’ No. 4, 195€ 1 pr Ar 


electronically controlled de power supply is de- 
scribed of which the 300 v. output is main- 
tained constant to within +0.002¢ over the 
wk ad range of 0 to 350 ma. Supply volt- 
ge car ary by and frequency ) 
“ e ¢ 4 


Selenium Rectifiers Controlled by Magnetic Am- 
plifiers, by F. Germann and E. Schroter AEG 
Prog Nx 1, 1955. 6 pp. Electr . 


mp ng magnetic amplifiers car otter De 
employed with advantage for the a mat 
ntre f the output of selenium rectif 
The « iit and operation of a magnetically yn- 
ed rectifier are described and vari I 
one d 1. Source 6/6-1 


rhe Control of Rectifiers by Means of Magnetic 
and Electronic Amplifiers, by E. Golde and W 
Jentscl AEG Prog.” No. 4, 1955. 6 pp. The 


characteristic features f the 2 types of - 

fers a egards their apy n te t 

or together with the char ri f tt 
mpuising apparatus which is actuated by 

the ntrol amplifier, determine the design of 

the ntrol circuit, with a view to accuracy 

ind stability in operation. Improving st: y 


neans of phase advance networl 


re describer 6-1 


The Impact-Momentum Equation in Servo De- 
sign, by I. Ritow. “El. Mfg.’ May 1956. 7 pp 


r 
Tt article, fifth in the “Servo Series,” de 
cribes a method of analysis parti rly suited 


instrument servos. In the impact-momentum 
method of servo analysi the assumption is 
always made that the load will oscillate. The 
lesigner then compares impacts (torques) with 


tum to see if the assumed oscillations 


y exist. Source 6/¢ 


i 
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Quality Control Of A Neutral 
Astatic Regulator, by V. 


Object, By An 
Maslennikov. “‘Avto. i 
rel.”” Feb. 1956. 10 pp. A method is given de- 
cribing the control method for a 
ject which can be described by a 


ion A nonlinear 


law 


aperiodic transients is introduced 


gulator containing a single ser 
Linear methods are used, and stable motion is 
ated to the roots of the characteristic equa- 


irce 6/6-158 


On Improving Dynamic Characteristics Of In- 
dustrial Regulators By Means Of Feedback, by 
V. Karibsky. “‘Avto. i Tel.’ Feb. 1956. 12 py 
Th. 


paper examines one of the methods for 
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improving the dynamic properties of industria 


regulators used for regulating thermal aggre- 


gates in the meta ‘gical, chemical, petroleum, 


heat-power and other branches of industry. 
Theoretical analysis is made of the effects of 


various types of feedback. Source 6/6-159 


Automatic Control of Power Equipment for 
Telecommunications and Other Essential Ser- 


vices, by A. Watkins. “J. BIRE Apr. 1956 


12 pp. Two types of no-break generating sets 


are described: an all-electric battery operated 
equipment and a diesel electric equipment 
Three electronic devices used with these sets 
are described: a static exciter automatic volt- 
age regulator; an alternator synchronizer ; and 
i speed regulator using a thyratron. Source 


6 /6-160 


A Three-Dimensional Machine Tool Control Sys- 
tem. “El. Eng.”’ May 1956. 4 pp. Description 


of an electronic control system for a v 
milling machine. An optical diffraction gr: 
system associated with each plane of the ma- 
hine toc i ised for a measurir yster 
Sc ce 6/6-161 
Electronic Engraving, by S. Levine and A 
Welch. “J. BIRE.”’ Mar. 1956. 8 pp. Machines 
prod half-tone inti I es are cor 
jlered. In particular the Scan-A-Gra deve 
ped by Fair d Camera and Ins Corp 
S., the German-made Clichograph and the 
Swiss-made Elgrama explained. Tone c 
ervior ré diuction of d I and er 
gement : d t f py tud 
x re f l 


Tone Reproduction with Electronically-Cut 


Stencils, by R. Lant J. BIRE Mar. 1956. 
pI The Rone electroni tencil cutting ma- 
r cay le of producir termed 
ue t I d harge is electror ally 
nt c The tone nt for 
matct the tones of the 
oO} l r pec entior nr e ¢ 


Electronics in the Process Industries, by J 
Carroll I Ma 1956. 8 » New electroni 


Reduction of Minimum Striking Voltage of 


Hydrogen Thyratrons, by A. Barringtor k 

Eng May 195¢ 1 p. An auxiliary tripping 
irc de ribed mea f vt t i 
entional line-ty}] c r li } 
deliver 1 r r nm 
to 20 } Sx 6/f 


Stabilized Power Supply for lonization Gages 
for Industrial Use, by R. Henry Vide.”’ Jar 


Fe t 6 pp. TI impie, inexpensive 


Measurement and Analysis of Noise—Appli 
tion to Electrical Machinery, by M. Baror 


Bul. Fr. I Feb. 1956. 21 pp. In this exten- 


i etho« fr me ments ‘ 
troduce and 1 ted Thi eads t equire- 
ment r mn nm r hinery, analy 8 
exi noise and metho noise reductior 
Power station noise-reducing installations are 
lescribed as well aS measures appli t 
ele ic motors. Source 6/6-L¢ 
Electronic Amplifiers in Industrial Plants, 

R. Dehmlow AEG Prog.”’ No. 4, ¢ j 
Article istrat a number of amplifier ¢ 
cuits used for speed and current control.The sp¢« 


ial performance properties required from relay 


1 photoelectric amplifiers are discussed in re- 
lation to their application to relay cont 
Source 6/6-168 
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tric, J. Me nd B. Grahan I Ma 


J \rrazau Onde.” Mar. 195¢ 16 p Phe 
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Amplifiers, by A 
4, 1956. 6 pp. Apr 


Applications of Magnetic 
Lang AEG Prog.” No 


cations of magnetic amplifiers a regulatir 


nd control system components are described 


Source 6/6-169 


Prescribed-Function Vibration Generator, by P 
Honnell. “J. BIRE.”” Apr. 1956 2 pp. An elec- 


tromechanical system which produces 


vertical 


vibrations in the >» of prescribed functiona 


waveforms is ds 
theory of 


y of its 


and the mathematica 


operation derived 


f this device is indicated by examples of the 


vibration pick-ups to complex mo- 


ions of prescribed w 


aveform. Source ¢ 


MATERIALS 


Materials in Advanced Electronic Design, by 
A. Middleton. “El. Mfg.” May 195¢ pp. The 


ationships between certain ma 


rials, compo 


ents, and circuit techniques 


ms of ¢ growth Tables define the 
id” and mpa the “old” and the new 
ectronic mponent Source 6/6-244 

Copper Clad Fluorocarbon Printed Wiring 


Boards, by L. Allen and S. Steir El. Mfg 


May 1956. 4 pp. Bonded copper and polychlore 


trifluorethylene are provided f printed circuit 


e by a special surface treatment. Same bond 

technique can be used for hermetic seals 
“ey 

N reinforcing materia r adhesive 1 needed 


ree 6/6-245 


Protecting and Packaging Electronic Equip 
ment, Part I, y W Hannal Tele-Tect 


June f pI Re nt i ence of t 
ry ot humid climate r t ed 
entior need f prote ng ect 
it igal fungi and m t é a 
" anical st t n 
€ d t my t « 


Epoxy Potting Compounds—How and Why 


They’re Used, by Jack & Heintz and Freed 


lransformer. Insu May 195¢ > DI Phi 
ticle, after establishir 1 few fundamenta 
' ning ep npound rr 
pecif apr ti f ‘ my 
my I d atior hok 


Glossary of Insulation Words and Phrases, 
G. Mose Insu May 195 i pp. This f 


1 the 


New Developments in Silicone Insulation 
I Teichtheset lr May y5e p. A 


Electrons Produce 


High-Temperature Dielec- 


rE i pp. W I atior and structural 


Winding Calculations for Ferroxcube Cores, by 


Ferroxcube pot-type cores present at 


orm magnet cross-sectior the effective 


International 


permeability is defined. Temperature effects 
and loss and stability considerations are in- 
cluded. A numerical example is presented. An 
error of 10% to 15% may be incurred due to 
the approximations in the computations. Source 
6/6-174 


Temperature Dependence of the Loss Factor 
and the Dielectric Constant of Solid Insulating 
Materials at about 4000 Mec, by F 
“Nach. Z.”"" Mar. 1956. 5 pp. An Epjo-mode res- 
onator is used to measure the temperature re- 


Gross 


sponse between 20°C and 350°C of the dielec- 
tric constant and the loss factor of ceramics 
glass and plastic materials at about 4000 Mc 
The results are tabulated. Source 6/6-175 


MEASURING & TESTING 


An Electrostatic Analyzer for the Absolute 
Measurement of Proton Energies and the Es- 
tablishment of Fixed Points on the High Volt- 
age Scale, by S. Hunt, D. Petrie, F. Firth, and 
A. Trott. “Proc. BIEE.”” Mar. 1956. 6 pp. An 
electrostatic analyzer for measuring the energy 
of proton beams from an electrostatic genera- 
tor is described. The energy measurements are 
absolute and are referred finally to the voltage 
of thermostatically controlled standard cells 
Source 6/6-176 


Eddy-Current Bridge for Measuring Skin 
Losses, by Q. Kerns. “‘Tele-Tech” June 1956 
3 pp. Eddy-currents are excited in a sampie by 
induction from an energized loop. Signal whict 
is proportional to loss is coupled out by second 
loop in close proximity to sample surface. Dif 
ferent regions of a large sample or many dif 
ferent samples may be tested at rate of several 
per minute. Source 6/6-247 


An Electrolytic-Tank Equipment for the De- 
termination of Electron Trajectories, Potential 
and Gradient, by D. Hollway. “Proc. BIEE.” 
Mar. 1956. 6 pp. A description is given of a 
general purpose electrolytic-tank equipment of 
simple design. Provision is made for testing 
either axially-symmetric or 2-dimensional mod- 
els, and the associated circuits can be arranged 
by switching 1. to measure potentials; 2. to 
mark equipotentials automatically; 3. to mea- 
sure potential gradients; and 4. to trace elec 
tron trajectories. Source 6/6-177 


A Method of Tracing Electron Trajectories in 
Crossed Electric and Magnetic Fields, by D 
Hollway Proc. BIEE.” Mar. 1956. 5 pp. with 
discussion. It is shown that Gabor’s tangent 
method of electron path tracing may be ex- 
tended to problems which include the deter- 
mination of paths in the presence of crossed 
electric and magnetic fields. The magnetic field 
may either be constant or it may vary with 
position if the distribution is known. The pos 
sible extension to time varying fields is ind 
cated. Source 6/6-178 


A Digital Differential. Simultaneous Bi-Direc 
tional Counting Using a Dekatron, by W 
Leslie. “El. Eng.” May 1956. 4 pp. Dekatron 
used to indicate the running difference 
count between 2 independent pulse trains 
applied to indicate frequency differences 
generate difference frequency signals without 
tuned circuits, to control frequency or spe« 
relative to a master signal which may originate 
from a quartz oscillator, wide range oscillator 
or from a shaft whose speed must be copied 
Source 6/6-179 


Corona Testing, by T. Verbon. “El. Des.” Apr 


15, 1956. 2 pp. Test set described gives an ac 
eurate measure of the corona being generated 


134 


at any test voltage; it measures a component’s 
voltage breakdown point; and it determines 
the frequency where maximum corona noise is 
generated. Source 6/6-180 


Testing Selenium Rectifiers, by E. Pagano. ‘‘EI. 
Des.”’ Apr. 15, 1956. 4 pp. Advantages and lim- 
itations of effective test procedures that can be 
performed to determine the quality of selenium 
rectifiers are given. The tests described are 
primarily based on measuring the forward and 
reverse characteristics. Source 6/6-181° 


Metrological Basis For The Pi-Pulse Method Of 
Measuring Nonlinearity, by V. Wolf. “‘Radio- 
tek.” Jan. 1956. 10 pp. Relationships are de- 
rived for the design of the basic elements of a 
device designated for the measurement of non- 
linearity by means of Pi-pulses. Analysis in- 
ludes: 1) effect of a blocking filter upon the 
evaluation of the nonlinearity coefficient, 2) 
selection of the frequency range and band- 
width of the filters, 3) selectivity of the filters. 


Source 6/6-182 


Fixed Heater-Current Source for Testing Series- 
String Tubes, by W. Drummeter and R. Salz- 
man. “‘El. Des.’’ May 1, 1956. 2 pp. Because of 
the effect of change of heater resistance on 
tube performance, satisfactory testing requires 
a constant current source rather than a con- 
stant voltage source. Design and application of 
such a device is described. Source 6/6-183 


Video Measurements Employing § Transient 
Techniques, by H. Samulon. “Proc. IRE.” May 
1956. 12 pp. Suitable waveforms and equipment 
are described, followed by methods of measure- 
ment and evaluation of response curves. An at- 
tempt is made to estimate the effect of small 
variations in the transfer function on the tran- 
sient response. Source 6/6-184 


Techniques for Measuring Noise—Part III, by 
W. Bennett. “El.””’ May 1956. 4 pp. Noise figure 
is determined for various networks, 9 different 
scales for measuring noise are compared, and 
noise effects in TV are discussed. Source 6/6-185 


Apparatus for the Measurement of Physical 
Constants by the Elastic Vibration Method, by 
A. Martin .“J. BIRE.” Mar. 1956. 17 pp. A 
general introduction is followed by the descrip- 
tion of ultrasonic test equipment adapted to 
handle fluid or solid samples of from 1 to 5 em 
A frequency range of from 0.5 to 50 MC, a 
temperature range of from 0° to 100°C and 
pressures up to 10,000 kg/cm? can be handled 
Source 6/6-186 


An Ultra-High-Speed Oscillograph, by F. Con- 
nor. “Proc. BIEE."’ Mar. 1956. 4 pp. Design 
and construction details of an oscillograph for 
observing and studying the build-up of r-f 
oscillations of a pulsed magnetron, and other 
phenomena in the millimicrosecond range ar¢ 
given. A unit containing short lengths of 70 
ohm cable for delay purposes is included. Cali- 
brating circuit provides a 1250 MC timing 
waveform from a pulsed coaxial-line oscillat1 
which also checks the linearity of the time 
base. Source 6/6-187 


Theory and Applications of the Synchronous 
Rectifier in Modern Measurement Engineering, 
by S. Koepp. ‘“‘Hochfreq.” Jan. 1956. 6 pp. The 
performance of the synchronous rectifier for 
measurements is compared with that of the 
square and linear rectifiers. Two circuit dia- 
grams for additive and multiplicative push-pull 
mixing are included. Source 6/6-188 


Electronic Accessories in Ultrasonic Material 
Testing, by H. Krautkraemer. “El. Rund.” 
Apr. 1956. 2 pp. Electronic visual and acousti- 
eal indicators and electronic recording appa- 
ratus, as weil as equipment for sorting are 
considered. In particular, an apparatus for the 
inspection of railroad tracks is described 
Source 6/6-189 
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Measuring Techniques for Non-Linear Net- 
works, by H. Nottebohm. “El. Rund.” Apr. 
1956. 3 pp. The techniques presented are based 
on the generation of harmonics and beat fre- 
quencies due to the non-linear characteristics 
Theoretical aspects are included. Source 6/6-190 


Bevatron-Frequency Measurement System, by 
W. Brobeck and W. Struven. “El.’”” May 1956. 
6 pp. Varying bevatron magnetic-field fre- 
quency over 350 to 2500 KC range is measured 
at 32 predetermined points using digital tech- 
niques. Departures from calculated frequency 
are seen on bar-graph CRT display to approxi- 
mately 1% accuracy. Source 6/6-191 


On the Measurement of the Quality Factor of 
Cavity Resonators with a Standing Wave Indi- 
cator, by H. Urbarz. Nach. Z Mar. 1956. The 
unloaded and loaded Q factor of the effective 
cavity resonator of a Reflex Klystron are com- 
pared and the effect of the coupling element 
is studied. Sources of possible errors are con- 
sidered. Voltage standing-wave ratio as wel 
as the shift of the minimum method are em- 
ployed. Source 6/6-192 


Insulation Tests, by H. Graves. “‘Insul.’’ May 
1956. 2 pp. One of a series of articles explain- 
ing the purpose, reasons, operation, meaning. 
and interpretation of results, etc., behind vari- 
ous electrical insulation tests. This article 
covers the effects of elevated temperatures or 
varnished glass fabrics. Source 6/6-193 


RADAR, NAVIGATION 


Microwave Vehicle-Speed Indicator, by G 
Court. ““‘Wirel. Eng.’’ Mar. 1956. 9 pp. In this 
radar speed meter using the Doppler principle 
a hybrid waveguide junction is used to provide 
both transmitting and receiving channels so 
that only a single aerial is required. The 
klystron oscillator, by using the leakage be- 
tween opposite arms of the junction, provides 
local oscillator power for the homodyne detec- 
tion process used. Source 6/6-194 


Beam Deflection Tube Simplifies Radio Com- 
pass, by J. Tewksbury. “El.”” May 1956. 2 pp 
Two miniature 6ARS8 beam deflection tubes 
replace 7 tubes formerly used in a radio com- 
pass, resulting in smaller, lighter unit for ai 
craft. Source 6/6-195 


Radar PPI Display Uses Precision Interlace. 
by A. Shulman. “El.”’ May 1956. 4 pp. Inter 
lacing during radar dead time is used to display 
marker signals which represent target position 
data from Source 
6/6-196 


auto-tracking computer 


A Method of Increasing the Ambient Illumina- 
tion of Radar Operations Room Without 
Reduction of Signal Detection Threshold, by 
C. Barnard. ‘Proc. BIEE” Mar. 1956. 4 pp 
This is accomplished by the use of a narrow 
band optical filter superimposed on the face of 
the CRT, and the use of an illuminant comple- 
mentary to the response of the tube. Experi- 
ments have shown that it is possible, by the 
use of a number of illuminants lying outside 
the passbind of the filter, to create an im- 
pression of white ambient lighting in which 
the color discrimination of the operations room 
staff appears to be unimpaired. Source 6/6-197 


Radar Second Detector Filter Nomograph, by 
C. Young. “El.”” May 1956. 2 pp. When upper 
video cutoff frequency, i-f value, tube and 
socket capacitances are known, nomograph 
gives optimum circuit constants for second 
detector and video circuits of radar receiver 
Source 6/6-198 
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R. O. Youngberg (left), Project Department Engineer; J. F. Vinson 


(center), Designer Engineer, and J. M. Swartz, Structures Design 
Group Engineer, discuss installation problems associated with a 
coordinate converter of a new missile electronic system. 


MISSILES...THE IDEAL FIELD FOR DESIGNERS 


Missile systems design gives Designers the ideal outlet 
for creative and inventive expression. 

Here the Designer works in a growing area where the 
greatest advances in design are being achieved, an area 
receiving ever increasing emphasis. 

Under Lockheed Missile Systems Division’s design 
policy, Designers receive the broadest possible tech- 
nical background. Varied assignments, covering 
structures, controls, hydraulics, pneumatics, electro- 
mechanical packaging, fuel systems and related areas, 


give Designers a thorough grasp of all phases of missile 
design. Nor is the Designer restricted to conventional 
approaches in his assignments; new design ideas are 
welcomed. Moreover, the Designer is kept constantly 
abreast of the progress of his project. 

Through this policy, Designers acquire the technical 
background so necessary for successful missile design. 
Those able to contribute to a design effort of the ut- 
most importance are invited to write. Address inquiries 
to the Research and Engineering Staff at Van Nuys. 


Vedkbed MAssiLE SYSTEMS DIVISION « LOCKHEED AIRCRAFT CORPORATION 


VAN NUYS © PALO ALTO e SUNNYVALE ¢ CALIFORNIA 


POT 


The Wide-Basis Direction Finder ‘“Wullen- “Proc. BIEE.” Mar. 1956. 7 pp. A theory of From Alexandra Palace to Crystal Palace. The 
wever,” by H. Rindfleisch. “‘Nach. Z.” March electrostatic attraction, influenced by field B. B. C.’s New London Television Station. “J 
emission, is proposed to explain the Johnsen- BIRE’’ Apr. 1956. 6 pp. Description of the 
tahbek effect between the flat and polished equipment and operation of a recently opened 
surfaces of a metal and semiconductor in con- British TV station. Source 6/6-39 
It is suggested that an electrostatic clutch 
based on this principle is unreliable and that Phonevision—An Effective Method for Sub- 
the more likely applications lie in relay devices scription Television, by A. Webb and A. Ellett. 
valves for controlling gas flow. Source “J. IRE” Apr. 1956. 15 pp. A brief analysis of 
the economic problems of subscription TV is 


1956. 5 pp. The antenna combinations of a cir- 
cular 40 antenna array, 2 sets of 4 adjacent 
antennas being combined, are explained 
delay compensating network permits a 


direction finding characteristic. Source 


Design of ASDE Radar Equipment, 
Woodward. ‘“*Tele-Tech’’ June 1956 pp 


rt Surface Detection Equipment followed by a discussion of the operational 


Germanium Diodes, Germanium Power Diodes, objectives of such a system, and a description 


visual observation of the control ' - and Germanium Power Rectifiers, by R. Henry, of the Phonevision system. Source 6/6-212 


K-band radar, supplements or 


Bb. Dreyfus-Alain, and M. Sassier, respectively 

Cnde” Mar. 1956. 16 pp. These 3 separate On the Definition of the Signal-to-Noise Ratio 
ort survey articles report on the present in Television Determined by Statistical Fluc- 
tage of the art on point-contact germanium tuations, by R. Theile and H. Fix. “‘Arc. El. 

crystal diodes germanium junction power Uber.” Mar. 1956. 7 pp. The dependence of 

diodes and germanium power rectifiers, respec- the noise amplitude on the signal amplitude is 


tor. This article reviews the desig 
tions, construction, and performance 


being developed for the 


Optical Simulation of Radar, 
r. Levine. ‘*Tele-Tech’ 


ets are simulated by 


ively. Characteristics are stated and circuits experimentally investigated for several picture 
e given. Source 6/6-20¢ tubes. Subsequently the physiologically disturb- 
a screen so that ing effects of identical noise amplitudes at 


raft-like trajectoric different signal amplitudes are established, a 
dark grey being considered the most sensitive 


based on these findings a new figure 


> brightness, : 
ah a of merit is proposed. Source 6/6-21 


Color Television, by H. d’Auriac, “Onde” Mar 


ie > TELEVISION 1956. 6 pp. This second installm¢ nt of a lec- 

} ture held for non-specialists is particularly 

Ly concerned with the various solutions in the 
U.S 


and . rati in inding 
ai _ . “~n and the considerations involved in finding 
Suedwestfunk Television Studio Technique, : ' 


SEMICONDUCTORS E. Beck “Tech. Haus.” No. 1 


illations of the two TV 


a solution suitable for Europe. Source 6/6-214 


Method and Apparatus for Film Taking and 
Editing in the Suedwestfunk’s Television Ser- 
vice, by G. Becherer and QO. Rabe “Tech 


control equipment for au 
Transistor Power Gain Meter, by W. ) i 3 Super-iconoscope 
*‘Tele-Tech” June 1956. 4 pp. Maximum avail thicon cameras are used. Source : “ z 
. : ‘ Haus.” 1/2, 1956. 6 pp. The camera types used 
able signal power gain is determined by . 


4 5 . P for taking the 16-mm films and the types of 
a constant power signal input generator, rhe Rebuilding of the Baden-Baden Municipal 


on = a yrogram suitable for film telecasting are con- 
variable load resistance, and an indicating Hall as a Television Center, by K. Schaefer , 


vice. The constant input power i ipplied by nd H. Westphal. “Tech. Haus.” No. 1/2, 195¢ 


a constant voltage generator working t { pr The layout and acoustical design of the 


sidered. The subsequent editing techniques, in- 
cluding cutting, insertion of commentaries, 


synchronization and mixing are set forth 


variable imped: re described, as well as the 


air-conditioning installations and ae eee 
On Transistor Equivalent Circuits, by . pov lant. Source 6/6-208 A Mobile Unit for Color Television Broadcast- 
schi. “Onde” Mar. 1956. 9 pp. An « al ing and Closed-Circuit Applications, by H 
circuit fé higher erat req icies, I Video, Sound, and Signal Equipment of the Klerx. “BC News” Apr. 1956. Description of a 
idering capacitive and ansit t f i Baden-Baden Television Studio, by P. Send and 
diffusion equation i r hluessele. ““‘Tech. Haus."’ 1/2, 195 


operational character t I liagrams of the video and of 


color mobile unit which is designed to accom- 
modate 2 color camera chains with a full com 
: plement of equipment and ill provide room 
omputed. Source 6/¢ 0 Iircul ive an discussed for comfortable operation The equipment is 
. The various oper housed in a 28 ft. truck complete with air 

The Junction Transistor at High Frequencies, tional possibilitic of stalls m and conditioning. Source 6/6-216 

by J. Vasseur. “‘Onde” Mar. 1956. 22 pp. Spor tur required , 

neous oscillations and neutr: iti ircui irce 6/6-209 KMTV Brings Color TV to Omaha, by R 
ed. 14 pas ’ rmu or co Schroeder and P. Greenmeyer. “BC News” 
common r and « The Television Outdoor Broadcasting Unit of Apr. 1956. 22 pp. Description and operation of 


re Suedwe = act anil hlues- 
the Suedwestfunk, | K a and L. Schlu a station which recently installed multi-camera 


+¥ 7 " , 7 
differer rec a elu P r } aus.’ r pp anted mae . 
: Pe Hau : PY Adapted live color with a color film system to air more 


ate and take scenes in y mountain- than 100 color shows per month. Source 6/6-217 

Multivibrator Circuits Using Junction Transis- regions, the unit 
tors, by A. Jackets. “El. Eng.” May 1956, ¢ " apparatus, oper rol, resp TV Modulation Indicator Uses Electronic Chop- 
, rt performance of t ve . oan source per, by E. Tink. “El.”” May 1956. 2 pp. Video 
OE RAOY output signal of transmitter is momentarily 
interrupted by multivibrator stead f me- 

The Use of 16-mm Film in Television, by O chanical vibrator. Reference - checking pe 
mcnulze lect Hau 195 > PI The centage modulation of TV pictu transmitter 
technique fine-grain ions is obtained. TV scanning system and chopping 
nsitivity, t ’ ; pulse are synchronized. Source 6/6-218 
n TV broade: 
f f is rsed fo Remarks on a Color Television System with 
Germanium Diodes, by A. Puzhai. “Avto i 7 i > Sol isfs ” il Two Amplitude-Modulated Carriers, by J. Wolf 
Fe 195¢ pp. The paper stresse ie advar t 1. So 1 “El. Rund.” Apr. 1956. 4 pp. The method sug- 
ermanium diode over other rect gested by Teer and Valeton of having two AM 
ategories of germanium rect r Mobile Unit for Color TV Broadcasting, by H ‘riers for the color signa 
well as advice concernin P Klerx. ““‘Tele-Tech’” June 1956. 3 pp. Air con- arriers being abruptly shifte aft 
of characteristics and mair ned 28 foot truck houses 2 live color chain mentioned. Circuitry to generate such 
t germanium dic 3 are :nd associated equipment. Complete facilities carr s and u their phe shift are in 
e provided for on-air and closed circuit appli h S -e 6/6-219 
tions, and for use the studio location as 

rransistor Generator Simulates Radar Target. temporary color facility. Source 6/6-25 Progress in the Development of Post-Accelera- 
W. Ecke J. Deavenport, and K 1ar tion and Electrostatic Deflection, by K. Schle- 
May 56. 3 pp. Target pulse, availat Measuring Color Television Luminance-vs.- singer. ‘“‘Proc. IRE” May 1956. 9 pp. Electro- 
m transistorized video simulator vari: Chroma Delay, by A. Ettlinger. “Tele-Tech”’ static deflection from a common center is pos- 
amplitude idth, and range. U r fie June 1956. 3 pp. Simple unibar generator of sible by the use of electrostatic yokes or 
design provides at the encoder output a Deflectrons. The most suitable type of post- 
al whose waveform pattern can be exam- accelerator for use with Deflectrons employs a 
Some Theoretical and Practical Considerations ned for symmetry as an accurate qualitative long drift space, bounded by a metallic mask 
‘of the Johnsen-Rahbek Effect, by A. Stuck: t f delay. Source 6/6-251 and confines the high gradient to a narrow 
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putting | IDEAS to work—research at IBM 


® Merry-go-round: Automatic magnetic torque balance, accurate to 


0.0006 inch-ounce, used to measure magnetic anisotropy of memory 
core materials. IBM Bulletin No. 100. 


Trigger Happy Transistor: Used in place of a thyratron, new tran- 


sistor permits high-speed switching of large currents by a low-power 
electrical pulse. IBM Bulletin No. 101. 
Incubator Hatched: Tube elements spaced 1/5000 of an inch apart; 
assembled in the Very Clean Room. 


For bulletins, write to Dept. SA6, IBM, 590 Madison Ave., N.Y. 


Merry-go-round 


Adding “memory” to machines is no 
longer a scientist's fancy. It is a fact. Ac- 
tually, this ability to “remember” is the 
ability to “recall” information previously 
entered into the machine. One of the 
latest and best ways of storing informa- 
tion utilizes the now familiar small, 
rugged, reliable magnetic cores. Each 
letter or numeral is stored in a kind of a 
“Morse code,” where a dash is repre- 
sented by one direction of magnetization 
and a dot by the other. But, to employ 
cores more effectively, the IBM Research 
people are studying a number of very 
basic things having to do with ferrites. 
One of these is magnetic anisotropy 

which involves the continual measure- 
ment of the minute torque exerted ina 
magnetic crystal by a rotating external 


magnetic field. 


=m « © % Bo Me a0 wo fe he Mo reo me Wo ‘Mao 30 
— —_ 
amet 
\/ OF ROTATION DEGREES 


TORQUE CURVE OF APPROXIMATE (110) DISK OF 
Fe,0, AT ROOM TEMPERATURE (SAMPLE VOLUME «& 0.010C) 


To increase the speed and accuracy of 
measurement of this property, Ralph 
Penoyer, of our Ferrite Materials Re- 
search Group, has developed an auto- 
matic magnetic torque balance that is 
accurate to 0.0006 inch-ounce, and al- 
lows the direction of the magnetic field 
to change through a 360° arc in one min- 
ute. Obtaining and plotting such data 
was, by standard methods, a laborious, 


time-consuming process. 


Full details describing the device, cir- 
cuit diagrams, method of operation, 
calibration and accuracy are available 
in IBM Bulletin No. 100. Write for 


your Copy . 
Trigger Happy Transistor 


Everybody is talking about transistors. 
But, certain problems are not readily 
solvable by the use of conventional tran- 
sistors. A typical problem is that of pick- 
ing up a relay with a transistor controlled 
by microsecond pulses. So Richard Rutz, 
of our Semi-Conductor Devices Research 
Group, took a long look at transistor 
possibilities in this case. The result: The 
IBM X-4 Transistor. 


mits high-speed switching of large cur- 


his new ty pe per- 


rents by low-power electrical pulses. It 
operates with a turn-on time of two ten- 
millionths of a second and a turn-off time 
of one-millionth of a second; experi- 
mental models have been made to switch 
currents as high as 15 amperes. 

You can find full scientific data on the 
X-4, its construction, electrical charac- 
teristics, and circuit applications in IBM 
Bulletin No. 101. 


ALLOY JUNCTION EMITTER 


r POINT CONTACT COLLECTOR 


y GERMANIUM 


pr BASE TAB 


1BM X-4 THYRATRON TRANSISTOR 


Laboratories at Endicott, Poughkeepsie and Kingston, N.Y., and San Jose, Calif 
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Incubator Hatched 


Dirt. dust and moisture are death to deli- 
cate electrical devices. In our experi- 
mental component assembly room 
which we call the Very Clean Room 
at our Poughkeepsie Research Labora- 
tory, we ve eliminated the scourges. How 


do we keep the Very Clean Room clean? 


Clean, temperature- and humidity-con- 
trolled air is blown into the room, keeping 
the pressure inside greater than outside. 
Therefore, when one enters from the out- 
side no dirt enters with him. As a further 
precaution, he must wear a lintless nylon 
lab coat over his clothing. Dry, clean, 
compressed nitrogen replaces compressed 
air to blow off particles of dirt that may 
accumulate on an assembly. Since a great 
deal of work in this room is done under 
microscopes, with wire as small as one- 
sixth the diameter of the average human 
hair, controlled atmospheric conditions 


are vital. 


To learn more about career opportuni- 
ties available at IBM, write, describing 
M. Hoyt, 1BM, 
Room 4606, 590 Madison Avenue, 
New York 22, N. Y. 


your background, to: VW 


INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 


use inquiry card on pages 209-210 


Halicteatetitelatel| 


region close to the screen. Equipment to test 
tube performance is described, including ultra- 
violet mapping and electronic detection of the 
axis. Source 6/6-220. 


How to Specify UHF Amplifieres, by the Eng’s 
Staff, Applied Research Inc. “‘El. Eq.’ May 
1956. 3 pp. An outline, from the manufactur- 
er’s point of view, of engineering considera- 
tions which will lead to proper specification of 
UHF amplifiers. Source 6/6-221 


On the Lighting of Television Scenes and the 
Lighting Equipment of the Baden-Baden Studio, 
by G. Rosenbaum. “Tech. Haus.” 1/2, 1956 
3 pp. The requirements and possibilities of 
lighting systems in TV are outlined and the 
particular solution selected for the Baden 


Baden station is described. Source 6/6-222 


The Background-Projection Equipment in 

Baden-Baden Studio, by O. Schulze “Tec 
Haus.” 1/2, 1956. 4 pp. This equipment per 
mits a still picture to be projected into the 
television scene to serve as a background, thus 
reducing the otherwise necessary scenery A 
transparency is used for this purpose. Exter 
sive cooling, i.e., a heat absorption filter as 
well as a cooling trough are provided. Source 


6/6-223 


Electronic Switches for Television, by A 
Spooner. “El. Eng.” May 1956. 4 pp. A num- 
ber of types of electronic changeover switches 
with particular reference to 
the cause of switching transients. A new stable 


are consider 


diode-type switch is described which giv 
transient free changeover lasting a fra 

a minusecond. This switch has been 
replacing an arbitrarily shaped area of o 
picture with the corresponding area from 
other picture to effect scenery economy. Sou 
6/6-224 


TRANSMISSION LINES 


Non-Uniform Transmission Lines as Impedance 
Transformers, by J. Willis and N. Sinha. “Proc 
BIEE” Mar. 1956. 7 pp. The equation for t 
reflection coefficient at one end of a nor 
form transmission line, matched at the 

end, is considered, and an approximate form 
of solution is suggested which enables such 
lines to be designed for optimum performance 
as matching sections. A number of example 
are calculated and the results compared wit! 
lines previously described in the literatures 
Source 6/6-227 

Basic Considerations Concerning the Synthesis 
of Lossless Four-Terminal Networks from Con- 
tinuous None-Uniform Lines, by H. Meinke 
“Nach. Z.” Mar. 1956. 8 pp. The equations for 
non-uniform transmission lines with a continu- 
ously varying parameter, i.e., either the dimen- 
sions, the dielectric constant or the perme 
ability, are grouped as to the type of mathe- 
involved A 
representation of the characteristic impedance 


matical functions polynominal 
permits the synthesis of lossless 4-terminal net- 
works from non-uniform transmission lines 
Examples involving wide-band transformation 
and matching are included. Source 6/6-228 


On the Behavior of Electromagnetic Waves in 
Circular Wave Guides in the Region of the 
Cut-off Frequency and Considering a Finite 
Wall Conductivity, by W. Schaffeld and H 
Bayer. “Arc. El. Uber.” Mar. 1956. 9 pp. For- 
mulas for the propagation constant, the atten- 
uation constant, the phase constant, and the 
wavelength for all TE and TM modes are de 
rived for comparatively small skin depth. The 
problem of stabilizing a reflex Klystron coupled 
to a resonant line is treated. Source 6/6-229 


138 


Investigations on the Energy Exchange and 
the Field Distribution of Parallel Surface-Wave 
Transmission Lines, by D. Marcuse. ‘“‘Arc. El. 
Uber.” Mar. 1956. 8 pp. The interacting wire 
wave guides are considered as a two-wire sys- 
tem. If the two guides are identical, the total 
current will be coupled over to the other guide 
after a certain distance. The arrangement of 
a different type guide will disturb the initial 
field concentration. Source 6/6-230 


An Approximate Method for the Investigation 
of the Distortiens of Measuring Pulses when 
Transmitted by Coaxial Cables, by H. Larsen 
and H. Martin. “Freq.’”” Mar. 1956. 12 pp. 
Mathematical analysis leads to a graphical 
method to establish the pulse resulting from 
the transmission of an arbitrarily shaped pulse 
through a coaxial cable with known transfer 
characteristic and its deviations from the aver- 
age value. The graphical method relies on 
sampling of the initial pulse at repeated inter- 
vals. Numerical examples are included. Source 


(, 


TUBES 


The Motion of Electrons in the Interelectrode 
Space of a Diode During Rapid Variation of 
the Plate Voltage, by N. Ivanov. “‘Radiotek.”’ 
Jan. 1956. 7 pp. The paper develops the bases 
for the numerical integration of the motion of 
the electrons, taking the effect of space charge 
into account. Thorough mathematical analysis 
is given; graphs for the motion of the elec- 
trons in the space charge of the diode are con- 
structed and analyzed. Source 6/6-232 


The Current Division in Electron Tubes in the 
Presence of Several Positive Electrodes and 
for Low Current Densities, by H. Goellitz 
“Hochfreq.” Jan. 1956. 8 pp. The computations 
f the expected current division in a pentode 
is based on limiting electron paths which sepa- 
rate the paths of electrons traversing the sup 
pressor grid from the paths of the return elec- 
trons. Space charge effects are 
Source 6/6-233 


neglected 


The Design of High-Power Traveling-Wave 
Tubes, by M. Chodorow and E. Nalos. “Prox 
IRE” May 1956. 10 pp. Discussion of the pro! 
lems involved in designing traveling-wave tubes 
in the range of pulsed powers of the order of 
a megawatt. Suitable circuits are described 
together with their advantages and limitations 
Source 6/6-234 

The Multi-Reflex Klystron as a Transmitting 
Valve in Beam Transmitters, by F. Coeterie: 
“Phil. Tech.”” May 1956. 6 pp. The first part 
of this article develops the theory of the tube 
and shows that the optimum transit time of 
the electrons as a function of the moment of 
time at which they pass through the resonator 
enables the requisite potential curve to be 
easily established between the repeller el« 
trodes. It is then demonstrated that the larg: 
bandwidth of the tube is due to its low elec- 
ronic admittance. Source 6/6-235 


A Grounded Grid Valve System with High Sta- 
bility Characteristics, by F. Exley and R 
Young. “El. Eng.” May 1956. 2 pp. High sta- 
bility with grounded grid tubes in coaxial line 
cavities is obtained by converting lighthouse 
tubes into double ended ones; i.e., a physical 
arrangement is produced in which the anod 
and grid cavities are disposed on opposite 
sides of the common grid plane. An oscillator 
considered in detail. Source 6/6-236 


A New Steep-Characteristic Multi-Grid Tube 
and Its Application in Pulse and Switching- 


ELECTRONIC SOURCES 


Circuit Engineering, by K. Gosslau and W 
Guber. “‘Freq.’”’ Mar. 1956. 7 pp. Structural 
details of a fine-wire type heptode (V 108) 
with 8 successive fine-wire type grids is de- 
scribed. Two of these grids are contro] grids 
having a mutual conductance of 13mA/V and 
7.5mA/V, respectively. There are two indepen- 
dent plates; a high plate current is obtained. 
Tube data are presented and applications dis- 
cussed. Source 6/6-237. 


Tube-Characteristic Changes and Equipment 
Reliability, by the Application Engineers of the 
Advisory Group on Electron Tubes. ‘“Tele- 
Tech” June 1956. 3 pp. Interpretation of the 
results of life tests to indicate the probability 
of failure under dynamic conditions. Two forms 
are employed—the “ogive’’ or cumulative fre- 
quency distribution curve, and the “‘bell- 
shaped’’ frequency distribution curve. Source 
6/6-253 


Air Cooling a Finned Magnetron, by M. Mari 
“Tele-Tech” June 1956. 3 pp. Increased power 
demands on magnetrons, and their use in air 
borne equipment has created a need for a light 
weight, economical cooling system. Forced air 
cooling, using properly designed cooling fins, is 
described as a logical solution. Source 6/6-254 


Peaking and Interphase Transformers for 
Thyratron Control, by P. Chin and E. Moyer 
“El. Mfg.” May 1956. 9 pp. Discussion of the 
use of the peaking transformer for positive 
triggering of thyratrons in straight ac and ac 
plus de control circuits. Benefits of interphase 
transformer windings in multiple rectifier cir- 
cuits are cited. Source 6/6-255 


a*} 


U. S. GOVERNMENT 


Research reports designated (LC) after the 
price are available from the Library of Con- 
zress. They are photostat (pho) or microfilm 
(mic), as indicated by the notation preceding 
the price. Prepayment is required. Use com- 
plete title and PB number of each report 
ordered. Make check or money order payable 
to “Chief, Photoduplication Service, Library of 
Congress,” and address to Library of Congress, 
Photoduplication Service, Publications Board 
Service, Washington 25 D. C. 

Orders for reports designated (OTS) should 
be addressed to Office of Technical Services, 
U. S. Department of Commerce, Washington 
25, D. C. Make check or money order payable 
to “OTS, Department of Commerce.” OTS re- 
ports may also be ordered through Department 
of Commerce field offices. 

When an agency other than LC or OTS is 
the source, use the full address included in the 
abstract of the report. Make check or money 
order payable to that agency. 


Thermal Evaluation of Air-Cooled Electronic 
Equipment (PB 119267), by W. Robinson and 
J. Barton, Ohio State U. Aug. 1953. 139 pp. 
Mic $6.90, pho $21.30. (LC) Methods are pre 
sented for the calculation of forced-convective 
and radiant heat transfer of external and in- 
ternal aircraft skin surfaces and of equipment 
ease surfaces of different configurations 
Evaluation procedures are given for electronic 
systems installations operating under steady- 
state thermal conditions. Source 6/6-1 


Thermionic Emission from Semiconductors 
(PB 119240), by E. Kane, Cornell U. Dec. 
1954. 108 pp. Mic $5.70, pho $16.80. (LC) 
Subjects include: the basic emission equation ; 
the effects that the screening of fields in semi- 
conductors may have on the thermionic emis- 
sion; the Schottsky effect in semiconductors ; 
and the ways in which current flow may alter 
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PHILCO 


Needs 


To Complete The 
TechRep Picture 


YES . . « PHILCO is only 


half of the picture! 
Men make a company a success 
or failure! And, the simple 
fact that Philco’s TechRep not 
only pioneered the Field Service 
Division, but has consistently, 
over the 15 years since its incep- 
tion, kept it FIRST in reputation 
for service rendered as well as 
contracts in force, seems to make 
it FIRST also in opportunities for 
qualified men who seek an asso- 
ciation not only with the LEADER 
in TechRep Service but also the 


men who make it possible. 


FIRST 


@ in income 
and employee 
benefits 


e@ in Electronic Field Service 


Tele-Tech & ELECTRONIC INDUSTRIES - 


\ 


~ 


ENGINEERS ° 


y aud 
ELECTRONIC 


TECHNICIANS 


. at all levels and in all fields of 

electronics are needed for long range, 

challenging and really interesting assign- 

ments, guaranteed to utilize the fullest skills 

of men who are specialists in the Design, Maintenance 

and/or Instruction of others in Communication, Radar 
and Sonar Equipment. 


Men... who can qualify for our important projects 
are assured that there is no other company offering 
more fully paid benefits to its employees . . . PLUS 
valuable family insurance and hospitalization pro- 
grams... PLUS top pay, special assignment bonuses 
and a planned, fully integrated program for merit 
and faithful service salary increases. 


TODAY .. . is the time to evaluate your past and 
present growth potential against the FUTURE. Write 
NOW for the Philco Employment Story to — 


CLIFFORD GRAEBE 


Personnel Manager 


TECHREP 
DIVISION 


~~ & Lehigh Ave., Philadelphia 32, Pa. 
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International ELECTRONIC SOURCES 


determined from equilibrium con- 


Application of Boolean Algebra to a Syn- 
chronous Magnetic Digital Computer (PB 
119445), by A. Karson, Aberdeen Proving 
Ground. Aug. 1955. 15 pp. Mic $2.40, pho $3.3¢ 
(LC) The schematic diegram of a synchronous 
digital magnetic computer is presented; the 
reader is then introduced to the problems in- 
volved in its design and analysis, and shown 
how Boolean algebra may be used as a tool 
which aid in understanding and analyzing 
this type of system. Source 6/6-3 


Digital Compensation of Continuous-Data 
Feedback Control Systems (PB 119451), by K. 
Maitra and P. Sarachik, Columbia U. Aug. 
1955. 44 pp. Mic $3.30, pho $7.80 
es of systems are discussed, namely 
and regulators. In the plicator ob- 
the system is required to follow the ref- 
input with no steady state error with 
fastest possible rise time and 
hoot. In the reculator ystem, 
any iddenly applied disturbance 
rapidly with, if possible, no ov 
method f digital compensation 
yptimize ie perform 


Soure 6-4 


Fast Carry Logic For Digital Computers 

1175 by B. Gilchrist, J. Pomer I 

Wong 1! . 
Dinary 


ximum 


ignificantl 

, on the average only 
addition. A method 
implied 8 to 1 time 

| 


a arry completion” 


ORDVAC Stored Subroutines to Replace 
Control Panels PB 119278), by R. I 
Abe en P ing Ground. June 155 
Mic $ 0, pho $4.80. (LC) Descript 
erie of ibroutines that will enal 
ORDVAC to conveniently work with 

’ hed IBM cards, and have t 


lexibility as wired control 


nal IBM equipment. S« 


Survey of Domestic Electronic Digital Comput 
ing Systems (PB 111996), by M. Weil A 
leen Proving Ground. Ds 5 
O'l The engineering ct 

t ost f tors, and 


1 different dome 


Synthesis and Critical Study of Sampled-Data 
Control Systems (PB 119447), by E. Jur 
Calif. | Aug. 1955 pp. Mi 

LC) The modified z-trans 

applied to the synthesi 

ampled-data cor 
at this method 
iction 
rable ine 


ite the appli 


Study of an Anticipator Type Control for an 
Airframe (PB 119384 
Ser 955. 75 pp. Mi 
Ar igatio 


ni, Calif. | 
P19 an Lt 
optimizatior 
inear third-order 
ticipatory relay 
the tudy 
applied t« 
nism of 


computer 


Vacuum Tube Electrometer with High Input 
Impedance (PB 119253), by M ndrews and 
W eise, l oi Eng'g 
6 pp. Mic 


For the measurement of small de voltages 
across very high resistances, a vacuum tube 
electrometer has been built. Feedback is used 
to make the input resistance match the re- 
sistance across which the voltage is to be 
measured, and to increase the range, linearity, 
and stability. Source 6/6-11 


Electrical Admittance of a Circular Ferro- 
electric Dise (PB » by H. Baerwald, 
Brush Labs. Jan. 44 pp. Mic $3.30, pho 
$7.80. (LC) Formulae and graphs are pre 
sented which permit quick and accurate evalua- 
tion of the planer piezoelectric coupling factor 
and of an associated elastic modulus of polar- 
ized ferroelectric ceramics on the basis of the 
measurement of the fundamental resonance 
and antiresonance frequency of circular discs 
of small ratio thickness to diameter. Source 
6-12 


Measurements of the Attenuation of a Re 
peated Shock Wave (PB 119067), by I. Rudnick, 
Soundrive Engine Co. Feb. 1953. 19 pp. Mic 
$2.40, pho $3.30. (LC) A siren and microphone 
system, capable of producing and measuring 
sound waves of large amplitude, is used to 
determine the rate of attenuation of large 
amplitude waves in the frequency range 30 to 
0 eps. The results are discussed in terms of 
known theori attenuation. Source 6/6-13 
On the Statistics of Switch Closing Time (PB 
92 I Weiss, Aberdeen Proving 
Ground. Ju 55. 15 pp. Mic $2.40, pho $3.30. 
derives formal relations for 


276), Vv G 


distribution between activatior 

a switching network, in terms 
bability distributions for the con- 
switche particular application is 


a network with a Gaussi: time lag 


Progress Report for Period Oct Thru Dec 

Under Contract Nonr-248(42) (PB 119176), 
I Eldridge, Johns Hopkins U. Dec. 1954. 16 
$2.40, pho $3.30. (LC) The primary 
f the project is to develop a means of 
forming a pulse code into voice signals 
such purposes as: 1. Receiving information 
t 2. Receiv- 
Monitor- 
ng digital computors and automatic communi- 
ations networks, 


missiles and autopilots 


communication networks 


“omba 


atic weather broadcasts. 


ich as those used for guided 
Providing security 
ind antiJamming for voice circuits 


ce 6/6-15 


Problems in Theory and Technique of An- 
tennas, Part I (PB 119640), Germany. (Text 
in English and German) Mar. 1943. 598 pr 
Mic $1 , pho $90.65. (LC) Collection of 


) 


reports yrepared by the Generalbevollmach- 
t Technische Nachrichtenmittel 
at the Vierjahresplan Ins 
forschung, Mar 24-26 


Polarized Slot Radiators (PB 
NRL. Jan. 1956. 1 
OTS | f a study of the 


rrow slots crossed at 


Circularly 
11904 by A. Simm 


i at the proper point 
a rectangular waveguide. 
wave is radiated. Source 


Continuous Monitor of Radar Performance 
PB 111956), by T. Dlugolecki, USAF. Sep 
1955 26 pp. 75¢ (OTS) Description of an 
experimental model of a continuous monitor 
of radar performance. Unit monitors trans- 
mitter power figure, 
ining of the local oscillator with- 


receiver noise 
and relative t 
necessity of taking the equipment 


mn. Source 6/6-18 


Density Modulation of an Electron Stream 
from a Field Emitter Cathode (PB 119593), 
by D. Goodman, Calif. U. Aug. 1955. 86 pp. 
Mic $4.80 pho $13.80 (LC) Investigation 
deals principally with the proposal that a 
density modulated electron stream may be 


achieved by the control of the number of 
electrons leaving the metallic cathode as field 
emitted electrons rather than by the fcrmation 
of electron bunches from a thermionic cathode 
by the resultant action of a force field upon 
the electrons. Source 6/6-19 


Flip-Flop Circuit Based on Frequency Memory 
(PB 119536), by H. Lee, Stanford U. Jan. 
1955. 47 pp. Mic $3.30, pho $7.80. (LC) Analy- 
sis is based on a bistable oscillator with 2 
degrees of freedom, forced with an external 
signal. A 10-frequency decimal counter based 
on beat-frequency techniques is discussed. A 
new technique for frequency switching based 
on a single variable is introduced and studied 
in terms of the behavior of the roots in the 
complex frequency plane. Source 6/6-20 


Low-Noise L-Band Amplifier (PB 111907), by 
L. Hoffman and H. Montague, NRL. Feb. 
1956. 8 pp. 50¢. (OTS) A simple and compact 
coaxial cavity amplifier for the 1250 to 1350 
MC range has been designed using a GL-6299 
(Z-3011) triode. Input is taken from a tun- 
able TR cavity by means of an adjustable 
loop, and the output is fed to a Pound-type 
mixer. Source 6/6-21 


Measurement of the Microwave Properties of 
Ferrites at High Power Levels (PB 111826), 
by J. Carter and I. Reingold, Signal Corps 
Eng’g Labs. Feb. 1956. 21 pp. 75¢. (OTS) 
Results indicate that ferrite samples with 
satisfactory values of rotation and loss can 
be obtained for operation over a narrow fre- 
yuency band. Two avenues of approach should 
be pursued in the evaluation: 1) the evaluation 

the ferrite completely divorced from the 

owave plumbing, and 2) investigation of 


ferrite in the microwave configuration. 


e 6/6- 


Note on Stray Loading of Phase Bridges 
(PB 119524), by J. Williams, Harvard U. 
Jan. 1955. 15 pp. Mic $2.40, pho $3.30. (LC) 
The quadrature voltages derived by means of 
phase bridges are subject to error in relative 
magnitude or phase angle because of loading 
of the bridge output points by stray imped- 
ances. Two resistance-capacitance bridges with 
either resistance-capacitance or purely capac- 
itance loading are considered and it is shown 
that output voltages can be made errorless. 
Source 6/6-23 
Piezoelectric Crystal Studies and Measurements, 
Tenth (Final) Quarterly Report for the Period 
1 May 1952-31 Jan 1953 (PB 119602), by K. 
Van Dyke, Wesleyan U. Apr. 1953. 49 pp. 
Mic $3.30, pho $7.80. (LC) Investigations into 
the effects of varying the area and geometry 
of plated crystals on the parameters of quartz 
rystal plates; into the Q’s of small quartz 
rings with a view to comparing the viscous 
properties of natural and synthetic quartz; and 
of the properti of 


into the matrices piezo- 


ectric crystals. Source 6/6-24 


PATENTS 


Complete copies of the selected 
scribed below may be obtained ft 
from the Commissioner of Patents, 
25, D. C 
Pulse Width Discriminator Circuit, $2,737,555. 
Inv. E. Hughes. Assigned International Tele 
meter Corp. Iss. Mar. 6, 1956. In a 
having 2 triodes with a common cathode 
nection, a bias is applied to maintain 
onducting and the other cut-off. When a 
off signal is applied to the first tube, the 
ond tube conducts when the cut-off signal is 
applied in excess of a predetermined interval. 


6/6-50 


Semiconductor Variable Circuit, 32,737,601. 
Inv. M. McMahon. Assigned Hughes Aircraft 
Co. Iss. Mar. 6, 1956. The variable delay cir- 


cuit uses a junction-type semiconductor crystal 
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International ELECTRONIC SOURCES 


rectifier connected in series to a differentiat- 
ing circuit providing the output. The variable 
voltage to be delayed is supplied to the rectifier 
input together with a negative biasing poten- 
tial. Source 6/6-51 


Damping Circuit for Direct Current Measur- 
ing Instruments, + 527. Inv. E. Lynch 
and B. Leete. Assigned International Tele 
meter Corp. Iss. Mar. 6, 1956. A de instrument 
is connected between the control grid and the 
cathode of a tube for indicating the average 
values of the ac component of the input sig- 
nal. A capacitor is inserted between the plate 
and the control grid. Source 6/6-53 


Cavity Resonators, #2,737,631. Inv. A. Beck 
and A. Cutting. Assigned International Stand- 
ard Electric Corp. Iss. Mar. 6, 1956. It is 
proposed to provide a flexible conducting strip 
as a portion of the inside surface of a cavity 
resonator. The ends of the strip are fastened 
to rollers which can be rotated along the 
cavity wall. By changing the spacing between 
the rollers the effective volume of the cavity 
ean be controlled. Source 6/6-54 


Transient Viewer and Recorder, 12,737,646. 
Inv. G. Muffly. Assigned Gulf Research and 
‘lopment Co. Iss. Mar. 6, 1956. To permit 
repeated reproduction of a signal representa- 
tive of a slow phenomenon during the original 


Deve 


recording of the signal, the signal is mag- 
netically recorded on an endless band which 
is simultaneously scanned at a faster rate 
than the recording rate. The reproducing head 
traverses the band along a path adjacent to 
that traversed by the recording head. Source 
6/6-55 


Energy Radiating System, #2,737,655. Inv. C. 
Dolberg. Assigned Phileo Corp. Iss. Mar. 6, 
1956. The radiation pattern of a directional 


antenna is rotated with a non-uniform angular 


velocity and the radiated power is varied 
synchronously with the variation in the radi- 


ation pattern. Source 6/6-56 


Apparatus for Detecting and Correcting Amp- 
litude Distortion, 22,738,417. Inv. L. Hunt 
and J. Schafer. Assigned Bell Telephone Labs. 
Iss. Mar. 13, 1956. At the transmitter a re 


current video test signal is successively modu- 
lated onto a plurality of spaced carrier fre 
quencies The modulated carriers are passed 
through the relay transmission system whose 
response is to be tested, and adjusted to elim- 
nplitude distortion. At the receiver the 


inate a 
moduiated carriers are demodulated and the 
amplitude v frequency characteristic of the 
resulting test video signal is displayed on a 


ecathode-ray tube. Source 6/6-57 


Regenerative Frequency Dividers, $2,738,423. 
Inv. G. Sziklai. Assigned RCA. Issued Mar. 
13, 1956. The input signal is applied to the 
grid of a triode having a circuit tuned to a 
submultiple of the input frequency connected 
between the plate and the plate supply. The 
output of this tube is fed to another triode. 
The cathodes of both triodes are connected to 
ground over a common circuit resonant to the 
difference frequency between the input fre 
quency and the submultiple. Source 6/6-58 


Pulse Controlled 
$2,738,424. Inv. W. 
coni’s Wireless 


Oscillator Arrangements, 

Mortley. Assigned Mar- 
Telegraph Co. Ltd. Iss. Mar. 
13, 1956. Two pulse-controlled oscillator cir- 
cuits alternately supply energy to a common 
load. Each pulse of controlling oscillations po- 
sitions an electronic switch and starts one 
oscillator at the desired phase which in turn 
starts the second oscillator at the desired 
phase. Source 6/6-59 
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Method and Apparatus for Measuring Time 
Intervals, #2,738,461. Inv. D. Burbeck and H. 
Brooks. Assigned Hughes Aircraft Co. Iss 
Mar. 13, 1956. The time interval between two 
pulses is measured by counting the number 
of pulses of an equal-spaced pulse series oc- 
curing between the arrival of the two pulses. 
The additional fraction of the time interval is 
measured by determining the coincidence be- 
tween a subsequent pulse of the first pulse 
series and a pulse of a second series having 
a recurrence frequency (n - 1)/n times that 
of the first series. Source 6/6-60 


Direct Comparison Harmonic Calibrator, +2,- 
738,462. Inv. D. Troxel. Iss. Mar. 1956. The 
fundamental frequency of a standard fre- 
quency source is applied to one pair of C.R 
deflection plates. The output of a calibrated 
variable-frequency source is mixed with the 
harmonics of the standard frequency source, 
filtered to pass only the 


damental frequency 
and frequencies lower than the fundamental, 
and applied to the other pair of C.R 


deflection 
plates. Source 6/6-61 


Course and Fine Follow-up Measuring Sys- 
tem. +2,738,493. Inv. T. Mesh. Assigned Gilbert 
& Barker Mfg. Co. Iss. Mar. 13, 1956. A 


metering 


tele- 
stem permits reading coarse and 
fine indications 


h as inches and feet. Sepa- 


: receiver and indicator are 
provided for the different 


rate tre 


units. However, cir- 
cultary to effect automatic carry-over and 
zero-setting f the smaller unit is provided 


Source 6/6- 


Quadrant Signal Generator, 2,738,494. 
M. Horrell. Assigned USA. Iss. Mar. 13 
The photoelectric mo 


Inv 
1956 
aic of an imag in 
alternately horizontally 
scanned at a rapid rate and 
slower rate, generating an « 
position. The a 
comprises suitably 


a target seeker is 


vertically at a 
itput at the target 
ted quadrant indicator 


actuated Up, Down, Right 
and Left circuit contre 


s. Source 6/6-6 


Signalling Circuit, 38,455. Inv. J. Dore- 


mus. Assigned Motor Inc. Issued Mar. 18 
1956. The initi a voltage signal is 
a ort pposing 
ilse is produced in 


ion of the signal to 


Radio Detection and Ranging Systems, #2, 
738,502. Ir E. H J. Bose and 


Armstrong. 


Armstrong, 
R. Hull. Assigned to Esther M 
Iss. Mar. 13, 1956. A FM signal is transmit- 
ted during alternate modul 


ation cycles and 


received during the none- ransmitting alternate 


modulation cycles. To establish the range, 


a 
combination frequency is provided which, 
when combined with the reflected signal, re- 
sults in a current of constant predetermined 


frequency, provided one of the oscillators is 
adjusted to a period equal to the 


out and 
back trav 


of the signal. Source 6/6-65 

Clipping #2 ah A 
Wisenbaker, M. Richmond, and B. Cole. As- 
signed Raytheon Mfg. Co. Iss. Mar. 20, 1956 
To increase the degree 


Amplifiers, $2,739,191. 


of modulation of a 
signal, a rectifier is connected between the 
input and the grid of a tube. A biasing poten- 
tial is applied to each side of the rectifier, the 
potentials being fixed to have a 
voltage opposing the rectifier current flow to 
effect clipping of the signal. A resonant 
cuit is used as load to increase the 


modulation. Source 6/6-66 


resultant 


cir- 
degree of 


Dynamic Biasing for Binary Pulse Amplifiers, 
#2,739,236. Inv. A. Holt. Assigned USA. Iss. 
Mar. 20, 1956. An input signal having posi- 
tive and negative pulses representing binary 
digits is applied to an amplifier having a 
zero voltage gating level. To correct for the 


June 1956 


occasional 


slick 
cur instead of 


rhtly positive pulses which oc- 
the negative pulses, suitably 
dimensioned negative biasing pulses are added 


to the signal pulses. Source 6/6-67 


Imperfection Counter, 32,739,239. Inv E 
Bernet Assigned Institute of Textile Tech- 
nology. Iss. Mar. 20, 1956. The circuitry is 


designed to count imperfections in yarn ex- 
tending over 1€ or less while neglecting 


longer imperfectior 


This discrimination is ob- 


tained by means of a differentiating circuit 
followed by a rectifier which supplies a signal 
for the counter. Source 6/6-68 


Frequency-Dividing Circuit, 32,739,240. Inv. 
W. Hughes. Assigned Iowa State College Re 
search Foundation, Inc. Iss. M 


This frequency 


divider by an even integer 
uses a non-linear element having a voltage 
output substantially proportional to that root 
of the 

integer. The non-linear element is inserted into 
the plate 


current corresponding to the dividing 


lend of an electron tube to the grid 
of which tube the initial frequency voltage 
is fed together with a feedb: 
6 /6-69 


k voltage. S« 


irce 


Cathode Ray Tube Intensity Compensation, 


$2,739,264. Inv. W. Shreve and R. McCurdy 
Assigned USA. Iss. Mar. 2 1956. The circuit 
is intended to compensate for variations in the 
CRT trace brightness when the sweep signal 
is of variable duration and frequenc; For 
this purpose, a portion of the weep generator 


output is averaged and adapted to be applied 


he contr grid of the tube S “eo € -70 


Device for Controlling the Rise and Decay of 
an Electric Current, #2,739,281. Inv. S. Rock- 


afellow. Assigned Robotron Corp. Iss. Mar 
20, 1956 The ntr reuit reculates in a 
prescribed manner the amount of ac power 
supplied to a rd f a predetermined period 
of time The phase of the control tage is 
progressive sd with respect to the phase 
of the power voltage to effect a de e of 
the power current supplied to the d at a 
redeterminable rate Nr e 6/6 


Voltage Reference Devices, $2,739,282. Inv. 
Ww Evans Assigned Westinghouse Electrie 
Corp. Iss. Mar. 20, 1956. The input is applied 
to the primary of a thereby saturated trans 
r feeds a ree 
tifier over a linear inductance, which rectifier 


supplies, over another linear inductance, a 


former. The secondary windin 


constant output voltage for a wide frequency 
range and a wide range of input voltage vari- 
ations, while presenting a high impedance to 


the load Source 6/6- 


Current Measuring Device, $2,739,285. Inv. A 
Windsor. Assigned USA. Iss. Mar. 20, 1956 
A variable current is supplied to the bias wind- 
ing of a peaking transformer having a mag- 
netic core, which also carries a one-turn wind- 
ing of a variable current conductor establish- 
ing an opposing flux. A circuit including a 
signal winding is provided to cause an incre 
mental change in the variable current each 
time the core becomes magnetically saturated 
Source 6/6-73 


Checking Circuit for Correct Number of Re- 
ceived Information Pulses, $2,739,301. Inv. 
A. Greenfield. Assigned Bendix Aviation Corp 
Iss. Mar. 20, 1956. In processing the received 
information, the time interval between each 
pair of adjacent pulses is converted into a 
plurality of signals proportional to the length 
of the time interval, and the number of signals 


is counted. If it is expected that a predeter- 
mined number of information pulses will be 
received, the chcking circuit will auomati- 
cally start a new count if a number of pulses 
other than the predetermined number is re 
Source 6/6-74 


ceived 


HERE ARE THE FACTS 


ABOUT TV MICROWAVE LINKS 


Read this brief engineering report before you select this vital equipment 


Bebe ANS oy 
Gees Sos ai 


Raytheon 
ITEM KTR-Series | Link “Q” Link ““S“’ Link ““T’ 


Available in both 100 mw and VES NO NO NO 


1 watt for NTSC color? 


Total number of tubes used? 87 72 68 


Audio channel included in 


arson NO NO NO 
asic unit? 


Color modification available for 
early monochrome models? NO NO 


Approximate cost (less shipping) 


Field change of frequency, from 
6,000 to 7,000 to 13,000 Mc.— NO NO 
without obsolescence? 


Transmitter Monitor included? 


Number of units for complete 
system? 


Total weight of system (lbs.) 


the uiimate insim) «=§T HE RAYTHEON KTR-SERIES* 


plicity and portabil- . > ° 
ic aaws cae Reliable, low-cost Microwave Links 


units per system. 


KTR-100A 7,000 Mc KTR-1O0O0F—13,000 Mc. 

Color and monochrome with simulta First link available for this band, color 
neous program audio transmission with program audio 
KTR-100B_—6 000, 7,000, KTR-1000A 7,000 Mc 


13,000 Mc. For field—sequential color Powerful, one watt output, color trans- 


transmission mission with program audio 


KTR-1OO0E—6,000 Mc KTR-1OOOE —6 000 Mc 


For common-carrier band, color trans One watt for common-carrier band, 


mission with program audio color transmission with program audio 


*In use by leading TV stations throughout the U.S.A.—names on request 


For complete information write Dept. 6120. 


RAYTHEON MANUFACTURING COMPANY 


"A 


Excellence in Electronics Equipment Marketing Division, Waltham 54, Mass. 


Fer product information, use inquiry card on pages 209-210 Tele-Tech & ELECTRONIC INDUSTRIES + June 1956 


New Tech Data for Engineers 


Resumes of New Catalogs and Bulletins Offered This Month by Manufacturers to Interested Readers 


CR Tube Characteristics 


Data sheet listing principal physical and 
electrical characteristics and applications of 
74 DuMont “‘custom-line” cathode ray tubes 
is now available from Industrial Tube Sales 
Dept., Allen B. DuMont Labs., Inc., 2 Main 
Ave., Passaic, N. J. (Ask for B-6-1). 


Gyros 


Bulletin No. 380 from the Gyro Mechanics 
Div. Norden-Ketay Corp., Halesite, L. I., N. Y., 

gives specifications and characteri stics of avail- 
able compensated vertical gyros, ruggedized 
fully floated gyros and directional gyros. (Ask 
for B-6-2) 


Variable Resistors 


Handy new file size chart prepared by the 
Electronic Components Div. of the Stackpole 
Carbon Co., St. Marys, Pa. gives the essential 
electrical and mechanical characteristics of 
Stackpole variable composition resistors. Il- 
lustrations and specifications for over 18 basic 
single and dual section control are shown. 
(Ask for B-6-3) 


Reps Organization 

8-page colored catalog published by Neely 
Enterprizes, 3939 Lankershim slvd., No. 
Hollywood, Calif., contains description of 
services and illustrations of principal personnel 
of this firm of electronic manufacturers 
(Ask for B-6-4) 


reps. 


Wire Stripping 


Comprehensive 4-page bulletin from the Lon- 
don Chemical Co., Inc. 1535 No. 3lst Ave., 
Melrose Park, Ill. describes Loneo chemica 
wire strippers and wire stripping processes 
(Ask for B-6-5) 


Resistors 


4-page bulletin issued by Hycor, 12970 Brad- 
ley Ave. Sylmar, Calif., contains complete 
specific ations and descriptions of the new Hycor 
series PH encapsulated precision 


wire 
resistors. (Ask for B-6-6) 


wound 


Resins 


_ Minnesota Mining & Manufacturing Co., 900 
Fanquier St., St. Paul 6, Minn., has just 
issued a new 4-page illustrated booklet describ- 
ing “‘Scotchcast” brand synthetic resin products 
for electrical use. Included are examples of 
typical applications with data on flexibility, 
discosity, pot life, cure times and available 
forms. (Ask for B-6-7) 


Electrical Tape 


12-page booklet describing how to choose the 
type of electrical tape best for every insulating 
and producing application has been published 
by The Dutch Brand Div. of Johns Mansville 
Sales Corp., 7800 So. Woodlawn Ave., Chicago, 
Ill. Complete technical data, characteristics 
and performance specs. for plastic, friction, 
rubber, and Vinyl colored electrical tapes are 
provided. (Ask for B-6-8) 


Freq. Limit Indicators 


The Arga Div., Beckman Inst 
So. Pasadena, Calif., has 
D-1 which describes the 
frequency limit 
unit and a 
in the 


truments, Inc 
ailable data sheet 
operation of the Arga 
indicator. Photographs of the 
dimensional drawing are included 
bulletin. (Ask for B-6-9) 


Subminiature Diodes 


Tech. data sheets on a complete 
bonded glass 
are now 
Products, 


line of gold- 
sub-miniature germanium diodes 
available from Clevite Transistor 
241 Crescent St., Waltham 54, Mass. 
Pertinent electrical and mechanical specs. are 
given. (Ask for B-6-10 


Precision Bearings 
Information on anti-friction bearings for 


special applications is now available in catalog 
AFB-1 a 3l-page presentation from Industrial 


Tele-Tech & ELECTRONIC INDUSTRIES 


Tectonics, Inc., 3684 Jackson Rd., Ann Arbor, 
Mich. Dimensions and load ratings are given 
for single row, double row, deep groove radial 
and angular contact bearings. (Ask for 
B-6-11) 


Copper Clad Laminates 


International Resistance Company, 401 No 
Broad St., Philadelphia 8, Pa., describes their 
new laminate, the result of a special bonding 
technique which permits cladding a non- 
adherent polymer, fluro carbon plastic, with 
copper, in bulletin AR-2. (Ask for B-6-17 


Insulating Tapes 
Bulletin No. 167 


"07 


from the W. H. Brady 
Company, 727 West Glendale Ave., Milwaukee 
12, Wisc., describes the physical and electrical 
properties of 16 Brady tapes used for positive 
placement insulation applications. (Ask for B- 
6-18) 


Selectors & Relays 

New 12-page engineering data booklet, No 
456 CSR, illustrated and describing the manu- 
focturer’s complete line of circuit selectors 
and stepping relays, has been released by 
G. H. Leland, Ince., 123 Webster, Dayton, 
Ohio (Ask for B-6-19) 


Beryllium Copper Components 


An 8-page illustrated 
published by H. Braun 
Co., Ine., 140 5th Ave., 
manufacturers of 
and beryllium 
standard 
dimensions 
for B-6-20) 


Hybrid Junctions 


Well-illustrated 12-page 
wave components, C-356, 
in detail the 


catalogue has beer 
Tool & Instrument 
Hawthorne, N. J., 
precision metal stampings 
copper components. Braun 
products are listed, with complete 
tolerances, and specifications. (Ask 


catalogue of micro- 
just released, covers 
mplete line of E and H plane 
bands, and I and _ side-wall short-slot 
hybrid junctions now offered by Microwave 
Development Labs., Inc., 92 Broad St., Babson 
Park, Wellesley 57, Mass. (Ask for B-6-21) 


AlSiMag Ceramics 


American Lava Corp., Chattanooga Tenn., 
has just produced a new bulletin, No. 563, 
plentifully illustrated with charts and graphs 
It supplies the latest information on the 
mechanical and electrical properties of AlSiMag 
technical ceramics. (Ask for B-6-22) 


Power Supplies 


Perkin Engineering Corp 
offers a 6-page bulletin, on 
plies, with specification listings 
standard tubeless magnetic-amplifier regulated 
6, 12, 28 and 115 v de power supplies, airborne 
radar power supplies, ac line voltage regu- 
lators, and heavy- ren germanium rectifier 
units. (Ask for B- 


j1 Segundo, Calif., 
power sup- 
on all Perkin 


Photocells & Batteries 


Inte rnat ionz al Rectifier Corp., 
“1 Segundo, Calif., has sue € 

Sele nium Photocells and Sun Bat- 

by John Sasuga. 3Zooklet contains 
theory and typical applications of photo- 
cells. Copies available @ $1.5 


for B-6-24) 


Color Chips 


RETMA Eng Department, in 
eration witl Container Corp. of America, 
now offers 2 sets of color chips for use in 
conjunction with R ETMA Standard GEN-101A 
Set A comprising comple te nominal 

dark limit colors, $20.00 Set 
mprising nomiral eden, $8.00 


Grand 
“Th 


eact 


neering coup- 


Formica 


G-7-2 data sheet from the Formica Co., 
cinnati 32, Ohio, 
grade 
G-7-2. 


Cin- 
describes a new glass silicon 
of Formica laminated plastic called 
(Ask for B-6-12) 


June 1956 To obtain copies of these bulletins, 


use inquiry card on pages 209-210. 


Transformers 


i-page brochure from the 
Manufacturing Co., 2987 

Mich. contains electrical specifications and 
dimensions on the firm’s line of control double 
wound transformers. (Ask for B-6-13) 


Dongan Electric 
Franklin St., Detroit 


Microwave Tubes 


Bomac Labs., Inc., Beverly, Mass., has re 
cently issued a new 6-page folder which gives 
a partial listing of their tubes and components. 
Also included are representative pictures of 
different types of tubes and a brief description 
of the company’s service to the electronics 
industry. (Ask for B-6-14) 


Wound Cores 


A comprehensive 32-page bulletin WC-356 
‘overing an extensive line of wound cores has 
released by Thomas & Skinner, Inc. 1179 
23rd St Indianapolis, Ind. Included are 
mechanical dimensions, tolerances and weights. 
A cross reference between T&S parts numbers 
and Westinghouse Parts numbers is provided. 
(Ask for B-6-15) 


DPE Connectors 


DPE Rac t *anel type lines 
manufactur I ‘annon Electric Company, 
3209 Humbold ; et, Lo ve 31, Calif., 
Ip Pate Proposed 
l included 


connector 


are des 
design dimensions 
Ask for 


3-6-16 


Digital Voltmeters 


containing 28 pages with illu 

trations, charts and characteristics of its full 
line of precise automatic digital measuring In- 
truments, has been published by Non-Linear 
Systems, Inc., Del Mar Airport, Del Mar 
Calif. (Ask for B-6-26) 


Catalog 356, 


TV Amplifier Specs 


'V Amplifier 
cribing both low 
TV amplifiers, has 
Standard Electronics 
Newark 5, N. J. In 
descriptions, and specs, 
diagrams of both aural 


Ask for B-6-27) 


Specifications Bulletin, de- 
and high band 25 kw VHF 
been produced by the 
Corp., 285 Emmet St., 
addition to photographs 
bulletin contains block 
and visual amplifiers 


Ceramics 


American Lava Corp., Chattanooga 5, Tenn., 
Bulletin No. 562 describes properties and ad- 
vantages of AlSiMag Alumina ceramics. (As 
for B-6-28) 


Switches 


— supplement No. 8-560 covering their 

“Mult i-Switch” has been issued by Switch 

, 1828 N. Halsted St., Chicago 22, Ill 

illuminated and _ non-illumi- 

ganged assemblies of intercoupled 
ulti-Switches.”” (Ask for B-6-29 


covers 


Analog Computers 
“Catalog—Electronic Analog Computers” a 

f illustrated catalog has been re 
"s A. Philbrick Researches, 

; St., Boston 10, Mass. De 

es to which the firm’s com- 

» put are fully covered (Ask 


Assembly Machines 

12-page, 2-color brochure describing the op- 
eration of the Multra Automatic Assembly 
Machine for use in the assembly of multi- 
component assemblies, has been published by 
the Mult »., Stamford, Conn. (Ask for 
B-6-31 


Choppers 


“The Contact Mod 
pp., describes the 
applications of 


* bulletin No. 3, 30 
operation, construction and 
“choppers.” Includes typical 
circuits and glossary of definitions. Airpax 
Products Co., Middle River, Baltimore 20, Md 
(Ask for B-6-31) 
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WASHINGTON 
News Letter 


Latest Radio and Communication News, from The National Capital, and Previews of Things to Come 


NO RELEASE OF FREQUENCIES—As forecast in 
this column, the Office of Defense Mobilization as 
the result of the special interdepartmental govern- 
ment study made under its direction announced 
recently that the “unanimous conclusion” of the 
survey group was that no VHF frequencies now 
utilized by the federal government could be released 
to the FCC for additional television broadcasting 
allocations. The ODM announcement flatly stated 
“national security requirements and the needs of 
air navigation and air communications preclude the 
release for non-government use of any of the very 
high frequencies now utilized by the federal govern- 
ment.” The ODM report pointed out that, in addition 
to national security requirements, the programs for 
guided missiles, radar networks, earth satellites and 
other defense necessities “have placed and will con- 
tinue to place an ever-increasing demand for radio 
frequencies.” The ODM added “full national benefit 
eould not be obtained from these vital services 
without the continued use of frequencies between 
50 and 300 MC.” 


TV DEINTERMIXTURE—The FCC viewpoint on 
the difficult problems of UHF television during the 
period of its recent intensive study of television 
problems has been leaning more and more toward 
deintermixture as the best solution of preserving 
UHF in cities where that allocation has been 
demonstrated as rendering good service. The FCC 
is concerned over the fact that 10% of the nation’s 
population is still without TV service and just a 
little more than 100 cities have over one local tele- 
vision station in operation. 


COLOR TV IN ALL HOMES—In the next two 
decades the FCC leadership feels that in all prob- 
ability there will be color TV in every home and 
so that viewers could have a large range of program 
choice all-channel receivers should be standard. FCC 
Chairman George C. McConnaughey has proposed 
a concentrated research program by the manufactur- 
ing industry to achieve all-channel transmitters 
and receivers. If this was accomplished in the near 
future the FCC would have a sound technical basis 
for making a long-term decision on UHF, the Com- 
mission leadership feels. 


INCREASED TEMPO—While television dominates 
the spotlight in the public’s knowledge of the FCC, 
the safety and special radio services, so vital to 
the nation’s economy and fire and police activities, 
are becoming more important all the time as a 
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responsibility of the Commission. This was pointed 
out by FCC Chairman McConnaughey in a recent 
letter to Senate Interstate & Foreign Commerce 
Committee Chairman Warren G. Magnuson (D., 
Wash.). The safety-special applications, the FCC 
chieftain stated, at present approximate 175,000 
applications a year. He warned that this rate is 
continuing to increase substantially “as the need 
for radio becomes increasingly apparent to the many 
facets of American industry and for many new 
applications involving protection of life and 
property.” 


HIGHER BY 15% —The FCC authorizations in the 
safety-special services are “now running about 15% 
higher than last year and about 8¢-—around 12,000 
applications per year—higher” than the Commission 
estimated in its budget request for the fiscal year 
1957 which begins next July 1. To reduce the safety- 
special backlog to an application processing time of 
30 days at the end of the 1957 fiscal year would 
require $50,000 to $60,000 more than provided in the 
budget and to place the processing on an even more 
current basis would require an additional $80,000. 


JET AIR TRAFFIC CONTROL—The Civil Aero- 
nautics Administration has proposed a $246 million 
five-year program for a modernized federal air 
traffic control system designed to keep pace with 
requirements of the jet age with a large part of the 
expenditures to go for communications and elec- 
tronics equipment. The plan, released by CAA Ad- 
ministrator Charles J. Lowen, includes long range 
radar, airport surveillance radar, peripheral com- 
munications, and other navigation and air traffic 
control equipment. The five-year program calls for 
putting radar of the short-range surveillance type 
into 44 additional airports; long-range radar with 
direct pilot-controller communications into 20 
additional air route traffic control centers; a new 
device known as the radar beacon at 134 locations; 
and 20 airport surface detection equipment radars 
to control ground movement at congested terminals. 
Also proposed are 40 additional airport traffic control 
towers; 383 VHF omnidirectional radio ranges 
(VOR) with associated distance measuring service 
(DME); and 28 instrument landing systems. For the 
1957 fiscal year $37,500,000 is earmarked for new 
radar and air navigation facilities. 


ROLAND C. DAVIES 


Washington, D. C. Washington Editor 
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Dependable performance is a quarter-century tradition at Motorola— 
the world’s largest exclusive manufacturer of electronic equipment. 


Under subcontract to Convair, Motorola ev: gineered for reliabil it ,and 


is NOW producing the guidance equipment for the Navy's new 


all-weather anti-aircraft missile, the ‘Terrier’ 


Positions open to qualified Engineers and Physicists 


MOTOROLA 


COMMUNICATIONS & ELECTRONICS DIVISION 
\ National Defense Department 


2710 N. CLYBOURN AVE.+ CHICAGO, ILL.* Laboratories: Phoenix, Arizona and Riverside, California 
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the portable 
recorder 


you specified 


the new AMPEX 601 


The new 601 combines all the superb performance 


characteristics of the famed Ampex 600 plus these new professional 
features designed to fit your professional recording needs exactly 


New Low Impedance Output 
600 ohms, 1.23 volts. Balanced or unbalanced 
(from tapes recorded at program level) 
New Low Impedance Input 


1ccommodates high or low !mpedance microphone 


ped 
Low impedance microphone secured by accessory 


plug-in transformer 


New Instantaneous Starting 


elerates to full play mode in less than 


ne-fifth of a second 


New Illuminated Record Safety Button 
. positive protection against accidental erasure. 
New Saddle Tan Case 
rugged Samsonite in handsome new color for easy 
portability anywhere. 


The 601 works full time inside the studio and on loca- 
tion outside. It's a rugged, versatile machine that completely fills all 
these professional needs: studio recording, network delay, outside 
recording, editing, dubbing and broadcast playback. And because 
an Ampex continues to perform within original specifications year 
after year, the price you pay buys both the finest performance avail 


able and the most hours of service per dollar 


NAAT WY 
AMPEX SIGNATURE OF PERFECTION IN SOUND 


CORPORATION 


934 Charter Street, Redwood City, California 
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HEARING 
AIDS 


eeeceee mo 


ACTUAL SIZES 


DM-20 


COMPUTOR 


In rigid life tests in which the applied voltage was 11/2 times rated 
voltage and the ambient temperature was 125° centigrade, El-Menco 
DM-15, DM-20 and DM-30 capacitors out-distanced all normal ratings 
with each lasting over 6,000 hours at 125° centigrade. Because of the 
acceleration of these tests the life of these capacitors may be equivalent 
to 12 to 15 years or more under normal operating conditions. 


For television, guided missiles, hearing aids, computors, miniaturized 
printed circuitry, electronic brains, and other civilian or military 
applications .. . test the life-long potentialities of long-life 

El-Menco capacitors. 


El-Menco Dur-Mica DM-15, DM-20 and DM-30 Dipped Mica 
Capacitors offer: 


1. LONGER LIFE 3. POTENT POWER 
2. EXCELLENT STABILITY— 4. SMALLER SIZE 
SILVERED MICA 5. PEAK PERFORMANCE For your special requirements — we are 
pleased to offer information and assist 


Made To Meet Government and Civilian Requirements ance. Write for free samples and catalog 
on your firm's letterbead. 


WILLIMANTIC, CONNECTICUT 


Arco Electronics, Inc., 103 Lafayette St., New York, N. Y 
Exclusive Supplier To Jobbers and Dealers in the U.S. and Conoda 
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9 TUBE TESTERS FILL ALL REQUIREMENTS 


LABORATORY TUBE TESTER 
All Voltages Variable and Metered 
Model 700: Most complete and ac- 
curate Tube Tester. Covers wide 
ranges of values to duplicate the re- 
sults in tube manuals. This instru- 
ment is invaluable for electronic 
developmental and research work. 
Model 7001: Null Reading Appa- 
ratus, for use with the Model 700 to 
MODEL 7001 MODEL 700 obtain bridge type Null readings 
with an accuracy of 1%. Most complete and accurate Tube Tester 
available. 
PORTABLE TUBE TESTER 
Most Accurate 
Model 539B: Features simplicity of 
operation in providing a complete 
and accurate evaluation of electron 
tubes. Has Mutual Conductance cir- 
cuits, 6 micromho ranges, 4 AC Sig- 
nal voltages, metered line voltage, 
metered grid voltage and other im- 
portant features. 


7 OSCILLOSCOPES MEET SPECIALIZED REQUIREMENTS 


__ LABORATORY CATHODE RAY OSCILLOSCOPE 
Wide Range... Versatile 

Model 770: Provides unusually wide 
range of DC to 5 MC. 10 M.V. RMS 
per inch sensitivity. Built-in calibrat- 
ing voltages. New flat-faced tube. 
Illuminated calibrated screen. Mu- 
metal shield. Shock mounted. This 
highly stable ’Scope is laboratory 
quality throughout. 


TECHNICIANS’ OSCILLOSCOPE 
5-Inch Portable or Rack Mount 
Model 670R: DC to 600 KC, within 
3 db. Useable to beyond 2MC. .015 
RMS volts per inch sensitivity. Sweep 
circuit oscillator; 3 cycles to 50 KC. 
Fixed sweep frequencies; 30 and 7875 
cycles. Input impedance: vertical, 
MODEL 670R 2.2 megohms—15 mmf; horizontal, 


MODEL 539B 


1 megohm—35 mmf. Features illuminated calibrated screen. Also 
available in portable case as Model 670A. 


SMALLER SIZE LABORATORY OSCILLOSCOPE 
3-Inch Portable 

Model 385: DC to 4 MC, within 3 

db, 0.75 RMS volts per inch sensi- 

tivity. Sweep circuit oscillator; 3 

cycles to 50 KC. Input impedance: 

vertical and horizontal amplifiers; 

2.2 megohms—25 mmf. Features re- 

placeable circuit sections. High qual- 

MODEL 385 ity throughout. Also available in port- 

ible, moisture-proof, weather-proof aluminum carrying case as 
preferred by field engineers 


INDUSTRIAL LABORATORY OSCILLOSCOPE 
3-Inch Rack Mount 

Model 387R: Popular rack-mount 

style in an accurate 3-inch oscillo- 

scope. Features identical vertical 

and horizontal amplifiers. DC to 500 

KC response. 10 MV RMS sensitiv- 


ity. Designed to permit versatile use 


MODEL 387R in all phases of electronic work. 


SINE-SQUARE WAVE GENERATOR 
For Laboratory & Industrial Use 
Model 710: Provides an accurately 
calibrated source of sine wave and 
square wave functions over a wide 
frequency range. Sine wave total 
harmonic distortion below 1%. Hum 
level better than 90 db down. Square 

MODEL 710 wave rise time less than .1 Micro- 
second. 20 cycles to 1 MC in five ranges on both sine and square 
waves 

MICROVOLT SIGNAL GENERATOR 

125 KC to 175 MC on Fundamentals 

Model 295X: Ideal for mobile radio 

and other communication equipment 

design and maintenance. Output 0.1 

microvolt to 100,000 microvolts. 125 

KC to 175 MC continuous on funda- 

se mentals. 400 cycle modulation—ap- 

MODEL 295X proximately 30%. Attenuation down 

to 0.1 microvolt — no external attenuator pad required. Vernier 

Control permits hairline settings. Silverplated copper cage shield- 
ing. Test leads are furnished. 


5 vrvin and VOM INSTRUMENTS 


TRUE VACUUM TUBE 
Laboratory Size and Accuracy 
Model 209A: Contains large 9’’ meter 
with zero-center scale. Highly accu- 
rate for servicing industrial electronic 
equipment. DC Volts: 0-1200 in 6 
ranges. AC Peak-to-Peak Voltage: 
0-1200 V. in 6 ranges. Capacitance 
MODEL 209A 0.1 to 10,000 MMF in 2 ranges, 
0-1000 MF in 5-ranges. 50 MH to 100 henries. 0.1 ohm to 
10,000 megohms in 7 ranges. 


NEW VOLT-OHM-MILLIAMMETER 
You Can't Burn It Out! 
Model 455: New design portable 
VOM. Includes all practical ranges. 
Features patented protection system 
which protects both the meter and 
associated circuits from damage due 
to accidental overload. Quality de- 
signed for utility and attractiveness. 


MODEL 455 Neoprene carrying case available. 


HIGHLY ACCURATE DC and AC PORTABLE INSTRUMENTS 
Ammeters, Milliammeters, Micro- 
ammeters, Voltmeters, Millivolt- 

meters, Volt-Ammeters. Thermo- 
meters are contained in a phenolic 
case lined with heavy steel shell which 
shields from the effects of stray 

magnetic fields. Scale divisions are 
spaced equal distances apart. Accu- 
racy within '2 of 1%. On special 
order, Model 14 can be supplied with 
a calibration chart to provide accu- 
Also available is a complete line of pocket portables. 


METERS 

The many special movements developed by HICKOK are: electro- 
dynamometers, self-contained frequency meters, galvanometers, 
true logarithmic deflections, special curves for special purposes and 
ruggedized designs for highest shock tests. Full technical informa- 
tion on the complete line of HICKOK instruments and test equip- 
ment is available on request. Kindly list details of your requirements 
and ask for Catalogs No. 32 and 33. 


MODEL 14 
racy to 0.2% 


THE HICKOK ELECTRICAL INSTRUMENT COMPANY 


10514 DUPONT AVENUE 


CLEVELAND 8, OHIO 


HIGHEST QUALITY ELECTRICAL AND ELECTRONIC TEST INSTRUMENTS 


For product information, use inquiry card on pages 209-210 
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Electronic Engineers have asked whether Amplifilm, the 
unique dielectric, can be utilized to form smaller com- 
ponents, thereby reducing the size and weight of the 
end-product. Realizing the cost-saving to customers, A-MP 
has designed and produced components made with Ampli- 
film Dielectric materials that are less than half the size 
of the space formerly needed in the end-product. Therefore, 


the question can be answered.... 


-. 
FILM 


le ade’ \ ." \Atinte 
ele@CtONIC DFOduUCTS. 


Witness the assembly pictured. The frame had to be built 
around the smallA-MP component to permit it to fit snugly 
in the assigned space in the end-product. The end-product 
could be smaller and lighter if it were designed to take 


advantage of the small size of the A-MP component. 
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Writ 
If Yo 


the answer. 


Aircraft-Marine 


Chemicals and Dielectrics Division 


155 Park Street, Elizabethtown, Penna. 


“XC” Plastic Film Dielectric Capacitors 
The development of the Gudeman “XC” 
capacitors provides high temperature capaci- 
tors that have exceptionally high insulation re- 
sistance, low power factor and low dielectric 
absorption. No voltage derating is required 
when used within a temperature range from 
—65°C to +165°C. Bathtub and rectangular 
case styles also are available. 


Bathtub Type Military Capacitors 
MIL-C-25 Types 

CP53, CP54, CP55 Case Styles 
Temperature Ranges: 

—55°C to +85°C 

— 55°C to +125°C 


Miniature Feed-Through Capacitors 

The Gudeman Feed-Thru Capacitor, Types 
271 and 272 is a three-terminal component 
designed to be used for R. F. Interference 
suppression in a manner similar to a low pass 
filter. The typical insertion loss characteristics 
for these Feed-Thru Capacitors when 
measured in a 50 ohm line are in accordance 


with MIL-Standard 220. 


6U 


Military Capacitors Tubular Laminated Cardboard Capacitors Dry Electrolytic Capacitors 
MIL-C-25 Types The 633 series gives extra protection in MEand Printed Circuit Types 

CP70 Case Styles extremely high humidity applications. High Purity (99.99% ) Aluminum Foil 
Temperature Ranges: Paper Dielectric: Wax or Oil Impregnated 
—55°C to +85°C Resin End Seals 

— 55°C to +125°C Temperature Range: —40°C to +85°C — 30°C to +85°C 


Low Leakage 
Temperature Range: 


me OU DE MAN conn 


Write for latest technical data Main Plant & General Offices 
340 West Huron St., Chicago 10, Illinois, Dept. E156 
Mfg. Branches: Chelsea, Mich,; Sunnyvale and Monrovia, Calif.; Terryville, Conn. 
Manufacturers of Electronte Components for Military and Commercial Applications, 
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a COMPLETE LINE OF 
INDUSTRIAL AND 


LABORATORY ELECTRONIC 
EQUIPMENT 


MICROWAVE 


GENERAL 


SUB-MINIATURE 
ATTENUATOR, S-BAND CAVITY, 
Model SU 


4000 to 12,400 2750-3000 me 


, TEST ANTENNAS, 
iasieas 1000 to 26,000 me 
8 ’ 
f = AND-P WAVEMETERS, 
Model K-100 8 _ LreRS, ASS 500 to 4000 me 
650 . 13,000 me 


FIELD MAINTENANCE SERVICE AVAILABLE 
AVAILABLE ON EQUIPMENT LEASE PLAN THROUGHOUT THE COUNTRY 


Over 250 equipments for electronic instrumentation. Write today for a catalogue 
‘POLARAD ELECTRONICS CORPORATION 
, 43-20 34th STREET, LONG ISLAND CITY 1, N. Y. 


REPRESENTATIVES ~- Albuquerque ~ Atlanta + Baltimore + Boston - Buffalo - 


Chicago + Dayton + Englewood + Fort Worth + Los Angeles 


New York 
Philadelphia » San Francisco + Syracuse +* Washington, D.C. + Westbury - Winston-Salem + Canada, Arnprior, Toronto - 
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information, use inquiry card on pages 2 


SOLDERS and 


IS RIGHT “NEXT DOOR” 
IN TERMS OF SERVICE 


when you need assistance with 
solder and flux problems—get action 
fast from the specialists in solders 
and fluxes with over fifty years of 


dependable service to the industry. 


QUALITY CONTROLLED ALPHA PRODUCTS 


CEN-TRI-CORE “energized” or 

‘“plastic’’ ROSIN-FILLED SOLDER 
SOFT SOLDER PREFORMS 

in any shape, to specifications 
EXTERNAL SOLDER FLUXES 

a complete line 


PRINTED CIRCUIT SOLDERS 
& FLUXES 


SOLDER ANODES FOR PLATING 


INDIUM PELLETS, SPHERES & DISCS 
and other ultra pure metals & alloys 
for TRANSISTORS and DIODES 


UNI-CORE “‘leak-pruf’’ ACID FLUX 
CORE SOLDER 


HI-COR FLUX-FILLED SOLDER 
510 ROSIN CORE SOLDER 
SOLID WIRE SOLDER 
SweTite PASTE SOLDER 


FOIL, RIBBON, POWDERED BAR 
SOLDER 


RADIATOR & BODY SOLDER 


LEAD and LEAD ALLOYS in rolled, 
extruded & other fabricated forms 


EXCEEDS FEDERAL SPECIFICATIONS 


ALPHA METALS, INC. 
58 Water St., Jersey City, N. J. 
HEnpverson 4-6778 


CONSULT US 
WITH 
YOUR NEXT 
PROBLEM 


ALPHALOY CORP. 


DIVISION OF ALPHA METALS, INC. 
2250 South Lumber Street 
Chicago 146, Illinois © MOnroe 6-5280 
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GAS FILLED 
TYPES 
OB3 
O0D3 
9644 
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RELIABLE 
TYPES 
5670 
S814WA 
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ADIO AND 
J TELEVISION T 


YPES 


vVpre 


on every branch of 
the Hilectronic kamily ‘lree 


Onricinat equipment designers know 
that when there is a need for some- 
thing new in a tube Sylvania is there 
to take up the slack. That’s how many 
of these Sylvania-registered types 
were originated. 

Other Sylvania “‘Originals’”’ are the 
products of a continuous research pro- 


LIGHTING + RADIO + ELECTRONICS °* 
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TELEVISION - 


gram maintained to keep the designer 
supplied with the tools of advanced 
equipment design. 

Within this highly productive dec- 
ade, hundreds of Sylvania “‘Originals”’ 
account for the lion’s share in popu- 
larity as well as volume in every impor- 
tant phase of electronics. 


SYLVANIA ELeEctTric Propucts INC 
1740 Broadway, New York 19, N. Y. 


Qa Err ET aT 
y G W/ F/R : 
R) — SS in. ay a ik. de, “GEE a ~ sen , In Canada: Sylvania Electric (Canada) Ltd, 


University Tower Building, Montreal 
ATOMIC ENERGY 
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WIDE-BAND POWER OSCILLATOR Higa 


BROADCASTERS 
200 to 2500 Continued from page 112 


mc/ sec . ape is being used, the output level 

e i Z r ‘ 1 6 db neces Phu chat’ Ge tee tu 

40 watts at 200-400 mc Ss. i - : width head. Also, the Pentron pole 
25 watts at 400-1000 me | = ai" | ; € 3 eons ee Cae 
10 watts at 1000-2500 me cP 4 chick: veka tA ae Weta 


which results in slightly higher 
CJ fo ‘ : : - flutter, but other than this the per- 


2 : formance of the two units seems 
Provides exception- 


ally broad frequency cov- g : y waiapneciy identical. , 

erage and substantial power * : es, si Halt track heads are less critical 
output in a single source. ? i Pe :4 regarding alignment than the full 
Offers smooth tuning and a width units, but when playing tapes 
precise resettability, with 
overlapping coverage of 
the full range in two bands. 


made on home equipment it is wise 

Frequency ranges....200 to 1050 mc, 950 to 2500 mc to have a screwdriver handy so 

Calibration accuracy......=1% or +5 megacycles that tape alignment may be made 

; : ’ ; whichever is greater by ear. Also, be sure that you in- 
Price, including oscillator 


and power supply-modu Resettability......... anes ..better than 0.1% sert the half track pole piece in the 
. we ow ¥ Modulati internal lare-wave <¢ ine-wave 
lator, $2250.00 net F.O.B. sicerc ee RS Sa ee eee 


Long Island City, NY 400 and 1000 cps; also external 
Write for inne betteie. Output ‘mpedoncee.................. 50 ohms (nominal) 


right direction, or you will hear the 
wrong side of the tape going back- 
wards. If you need the machine to 
play-back single track tapes it will 
work well on tapes recorded on 
Magnecord, Ampex, Presto, and 
those that utilize the full width of 
the tape, though with a 6 db loss of 
ee level, but is not recommended for 

o.1° ABSOLUTE ACCURACY _— — Se. ine : play-back of tapes made on ma- 
® chines that just record a slot down 


o.01° incremental accuracy aac the middle. 


2 
30 to 20,000 cycles per second 


° ‘ . 7; : . . 
0 to 360° phase range ee . ’ Amplifier Design 
® li 
10-megohm input impedance § : 
(shunted by 25 uuf) x : ——_ ; Tests proved that the desired 


Continued from page 109 


it 


— output of 30-35 kw peak, on two- 
f JEW Maxson Model 90 ecisio : 
THE New Maxson Model 1 Precision tone tests, could be obtained. At 
Output connection for Phasemeter is a direct-reading electronic instru- ; 
strip-chart recorder. ment adaptable to a wide variety of demanding this peak power output, distortion 
measurement applications in computers, synchros, 
Self-contained power and amplifiers. monitor <civeultuaf the Lite 
supply for 105-125 volts, The instrument measures phase difference ian — ulls 2 1@ LU-la as 
50-60 cycles. between two sinusoidal voltages; phase angles are test facilities. Fig. 3 shows re- 
read from a two-degree, step control with vernier 
Adaptable to standard indicator having a precision of 0.01°. Built-in 
relay-rack mounting. sensing provides direct reading of proper quad- tion measurements. Hum _ and 
Price $3990 net rant. Accuracy is independent of even harmonics other distortion products not 
‘ ic oO “Ve 

F.0.B. Lene Islead City. and of third harmonics up to 1%. Input-level : peo 5 ae eee ee 
9 y range is from 0.5 to 10 volts rms. Shown in Fig. 3 were 20-3 ib 
‘ eo , low » vwalnesn far 8r at 
Write or phone us for further information. below the values for 3rd orde1 
— - -- aaa, products. Further improvements 
Maxson Instruments products include: —— oscillators, I-F ampli in the r-f grounding of the input 

fiers, mag-amp voltage regulators, frequency regulators for aircraft inverters, to : i Q.. . ie 
high-precision phasemeters, ultrasonic flowmeters, acceleration-sensitive circuits reduced the 3rd order dis- 


products were measured using the 


sults of a series of typical distor- 


switches, and statistical accelerometers. For detailed information, contact tortion products still further. 

our main office or the nearest Maxson District Office The design objective for the 
SALES OFFICES IN NEW YORK, DALLAS, LOS ANGELES, DAYTON AND 1: — 

WASHINGTON, D. C. transmitter-linear amplifier com- 

bination was 3rd order distortion 


or 


35 db down at full rated output; 


A » 4 SO N 47-37 Austell Place improving db for db down to 5 db 


: belo ‘ate a stayl 
Long Island City 1 velow rated output; and staying 


NSTRUMENTS [aie Dope ecient iat 


; : put for frequencies below 23 Mc. 
DIVISION OF THE Ww t MAKSON CORPORATION Tel: RAvenswood 9-1850 A . 
Continued on page 160 
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Stainless 


for their tower 
of 1100’ overall height, 
for WAGA-TV, Atlanta, Georgia 


WAGA-TV 


ATLANTA, GEORGIA 


A 
¢ 

H 

f 
~ 4 
Hi 
@ 
re 
‘7 
q 


George B. Storer 
President 
Storer Broadcasting Co 
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NEW FROM ASCOpP 


LOW LEVEL PW MULTICODERS 


Open a Whole New Field 
of Mobile instrumentation! 


FEATURES 


@ Operation from Standard Transducers 
and Pickups. 


e@ Operation from Low-level Transducers. 


. . e Recording and transmission of up to 88 
Announcing a NEW Line of peep they 


SUPERSENSITIVE PW AIRBORNE EQUIPMENT + Ease of data reduction 


@ Pressurized for very high altitudes 
For Remote Measurement, Recording, Transmission 
SPECIFICATIONS 
The new ASCOP D Series PW Multicoders provide, for ee 
the first time, supersensitive, iow-level remote measure © Input Sensitivity: 0-15 mv 

ment of data from airborne vehicles. The extemely high e Input Circuit: Differential balanced to 
input sensitivity, fast sampling rate, and wide selection of ground 

data channels (up to 88) of these new Multicoders . . . to- ¢ Data Channels: 43 or 88 

gether with their critical accuracy, ultra-high altitude @ Sampling Rate: 20 or 10 samples per 
pressurization, and rugged design suit them ideally to second per channel 

today’s most important testing and prototype applications @ Output: Standard pulse width 


involving recovery and repeat use e Power Requirements: 1] 5V, 400 cycles 


Provides A Complete Data System 


The new ASCOP Multicoder, combined with ASCOP M 
Series Ground Station Equipment and suitable trans 
mission or recording equipment, constitutes a complete 
data handling system that is easy to operate, flexible in 


ENGINEERS 


This fast growing organizationhas immediate openings for: 


application and provides simplified real time reduction ciiidniaita eid sited iciamiatias 
ASCOP also produces a complete line of PW Data Sys 

tems and equipment, Telemetering sets and High and Low Send Resumes to our Princeton Office 
Speed Rotary Sampling Switches. Contact ASCOP 
garding your present program toda) 


SYSTEMS & PRODUCT ENGINEERS + SENIOR R.F. ENGINEERS 


re- 


APPLIED SCIENCE CORP. OF PRINCETON 


P. O. Box 44, Princeton, N. J. + Plainsboro 3-4141 


1641 S. LaCienega Bivd., Los Angeles, Calif. 


Crestview 1-8870 : : 


ard on pages 209-210 
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tes 


channel remote amplifier 
on the market 


COLLINS KJ B'\/\/ TRANSISTORIZED 2122-1 


Weighs only 22 pounds in OUTSTANDING FEAT 
carrying case with batteries ted Circuit 


Ind se 
ns 12Z, 


Compa 
All termir 


¢ 
(plbevbp IN BROADCAST EQUIPMENT 


COLLINS RADIO COMPANY, Cedar Rapids, lowa © 261 Madison Avenue, New York 16 © 1200—18th 
Street N. W. Washington, D. C. © 1930 Hi-Line Drive, Dallas 2 ® 2700 W. Olive Avenue, Burbank 


1318—4th Avenue, Seattle © 215 Petroleum Building, Tallahassee © Dogwood Road, Fountain City, 
Knoxville. 
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Printed Circuit 
Precision Resistors 
To meet the requirements for printed circuitry, 
RPC has developed Type P Encapsulated Wire 
Wound Precision Resistors 


NEW 


Miniature, single 
ended units designed for easy rapid mounting 
on printed circuit panels with no support other 
than the wire leads. Many newly developed 
techniques are employed in the manufacture 
of Type P Resistors. These units can be oper- 
ated in ambient temperatures up to 125°C. 
and will withstand all applicable tests of MIL- 
R-93A, Amdt. 3. Available in 6 sizes, rated 
from 1/10 watt to .4 watt. 14° diameter by 
i4'* long to % diameter by 34” long. Re- 
sistance values to 3 megohms. Tolerances from 


1% to 0.05%. 


HIGH 
QUALITY 
RESISTORS ... 


te. 


nec 
» wee °F 
Lrew 
100K | 


“ 


Encapsulated Precision 
Wire Wound Resistors 


RPC Type L Encapsulated Resistors will with- 
stand temperature and humidity cycling, salt 
water immersion and extremes of altitude, hu- 
midity, corrosion and shock without electrical 
or mechanical deterioration. Type L resistors 
are available in many sizes and styles rang- 
ing from sub-miniature to standard with lug 
terminals, axial or radial wire leads. Avail- 
able for operation at 105° C. or 125° C. am- 
bient temperatures. These resistors will meet 
all applicable requirements of MIL-R-93A, 
Amdt. 3. Type L can be furnished with all re- 
sistance alloys and resistance tolerances from 
1% to .02 


ELECTRONICS 


RPC is a widely recognized 
supplier of high quality resistors 
to industry, Government Agen- 
cies and the Armed Forces. 
Advanced production methods, 
modern equipment and scien- 
tific skill enabies RPC to manu- 
facture resistors of highest 
quality in large quantities at 
reasonable cost. Modern manu- 
facturing plant is completely 
air conditioned and equipped 
with electronic dust precipi- 
tators to insure highest pro- 
duction accuracy. RPC resistors 
are specified for use in instru- 
ments, electronic computers, 


radiation equipment, aircraft 


Wire Wound Precision Resistors 


Type A Precision Resistors are widely used for 
sil general requirements. They are available 
in a wide variety of sizes, styles and terminal 
They can be furnished with all resis 


> alloys in tolerances from 1 to .02 


types 
A will meet the requirements of MIL-R 

2, Characteristic B. Special wind 

yues, impregnation and thermal 

t in resistors of exceptional sta 
hed resistors, networks anc 


5s can be supplied 


equipment and_ scientific in- 
struments. 

Test equipment and _ stand- 
ards for checking and calibrat- 
ing are equalled by only a 
few of this country’s outstand- 
ing laboratories. Our ability 
to produce resistors of highest 
quality coupled with prompt 
delivery have esteblished RPC 
as a leading manufacturer of 
resistors. Small or large orders 
are promptly filled. 

Representatives in principal 
cities. For full information send 
for latest catalog. 


RESISTANCE PRODUCTS CO. 


Wire Wound Precision 
Meter Multiplier Resistors 


Type MFA and MFB High Voltage Wire Wound 
Resistors are Hermetically Sealed in glazed 
steatite tubes with ferrule ends for maximum 
protection against all adverse environmental 
conditions. Fully meet all requirements of 
JAN-R-29. Special multi-section winding  in- 
sures greatest safety factor due to low voltage 
gradient between sections. Standard resistors 
up to 6 megohms, 6 KV, 0.5% tolerance. 
Higher resistance and closer tolerances avail- 
able. MFA 9-25/32 inches long x 1%; inches 
diameter. MFB 5% inches long x 1% inches 
diameter. 


High Voltage Resistors 


Type B Resistors are stable compact units for 
use up to 40 KV. These resistors are used for 
VT voltmeter multipliers, high resistance volt- 
age dividers, bleeders, high resistance stan- 
dards and in radiation equipment. They can 
be furnished in resistance to 100,000 megohms. 
Available as tapped resistors and matched 
pairs. Sizes range from a 1 watt resistor 1 inch 
long x % inch diameter rated at 3500 volts, 
to a 10 watt resistor 6’ inches long x % inch 
diameter rated at 40 KV. Low temperature 
and voltage coefficients. Standard resistance 
tolerance 15%. Tolerances of 10%, 5% and 
3% available. Tolerance of 2% available in 
matched pairs. 


| 
High Megohm Resistors 

Type H Resistors are used in electrometer cir- 
cuits, radiation equipment and as high resis- 
tance standards. Resistance available to 100 
million megohms, (10'* ohms). For utmost sta- 
bility under adverse conditions Type HSD and 
HSK Hermetically Sealed are recommended 
Eight sizes from 7% inch to 3 inches long are 
available. Voltage rating to 15,000 volts. Low 
temperature and voltage coefficients. Stand- 
ard resistance tolerance 10%. Tolerance of 
5 and 3% available. Also matched pairs 
2% tolerance. 


914 S. 13th Street 


HARRISBURG, PA. 
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FOR Ff: 0;P PERT O:R MAN C E 


RCA produces a comprehensive line of speakers ding lightweight miniature 
types for transistorized portable radios; high-fidelity, thea and public address 


types; and military blast-proof types 


RCA designs and produces a wide variety of ferrite products including 
memory cores, matrices, transfluxors, maqneto-strictive cores, flyback 
C" frames, and deflecting yoke seqments 


Be 
a. 


RCA manufactures one of the most comprehensive lines of yokes and flybacks for direct 
view and projection, color and black-and-white kinescopes; high, low, and intermediate 


inductances with ferrite cores; ppi, target designator, military-TV, and resolver-type 
RCA Electronic Components for: 


yokes for radar applications; yokes for image orthicor flying-spot scanners, icono- 
e AVIATION ELECTRONICS scopes, monoscopes, and vidicons; auto-type, isolated ary universal-type 
3 deflection transformers 
e TV SETS—COLOR, BLACK-and-WHITE 
© ELECTRONIC COMPUTORS 
e AUTOMATION 
® RADAR and LORAN 


RADIO/TV BROADCASTING 
SOUND SYSTEMS 
MILITARY ELECTRONICS 
INDUSTRIAL ELECTRONICS 
RADIOMARINE 


For information or assistance in the selec- 
tion of RCA Electronic Components best 
suited to your applications, contact your 
nearest RCA District Office 


RCA applies manufacturing techniques similar to those used for electron 
EAST HUmboldt 5-390C 
744 Broad Street 


Newark 2, N. J 


tubes to produce relays for military and commercial applications — 6pdt and 

4pdt, rotary solenoid, hermetically sealed, miniaturized, high-speed types 

featuring welded construction; use of ‘getter’ to absorb organic and metal 
¢ vapors for prevent on of deterioration of contacts and to insure mc mum 

MIDWEST: WHitehall 4-290( 

Suite 1181 

Merchandise Mart Plaza 

Chicago 54, Ill 


nsulation resistances 


RAymond 3-8361 3 
6355 East gg Blvd ELECTRONIC COMPONENTS 
Los Angeles , Cali 


RADIO CORPORATION OF AMERICA, HARRISON, N. J. 


New SOLAR Step-Cap 
lead-thru Capacitors 
speed assembly 

and cut costs 


These unit the low-priced answer to lead-thru 
wiring. Soldering is direct to silver in each end. 
The ends are cupped, and serve as solder retainers, 
keeping solder from bridging the insulating gaps. 
Since center terminals are eliminated, the price 
is reduced. 
Fast handling and mounting. The simple contour 
of Step-Caps permits their use in automatic parts 
feeders. Units won’t tilt when mounted because each 
er sally direct is self-centering. A “step-type” shoulder holds 
: ° each unit at the proper distance above ground, 
and makes jigging unnecessary. Silver is bonded 


Cupped ends are 


homogeneously to the ceramic body to permit quick 
soldering to chassis in multiple units. 

Less space needed. The shoulder construction 
eliminates the need for eyelets. Hence these units 
can be mounted much closer together, leaving 

more room available on the chassis. 

Immediate deliveries in unlimited quantities. 
SOLAR lead-thru Step-Caps are furnished in 
capacity ranges from 3 to 275 mmf @ +10% and 

+ 20° tolerances; from 276 to 1000 mmf @ GMV. 
Units are rated at 600 VDCW. Mounting hole: .193”. 
Can be supplied with center lead as a feed-thru type. 
Write for samples and details, or send us your 


requirements, 


SOLAR MANUFACTURING CORP. 


New York, N.Y. OLA 
SALES OFFICES: 46th & Seville, Los Angeles 58, Calif. 


4000 W. North Ave., Chicago 39, Ill. 


SAL 


PACITORS « PRINTED NETWORKS ¢ PIEZO CERAMICS 


Amplifier Design 
(Continued from page 154) 


For frequencies, above 23 MC, 3rd 
order distortion was to be 32 db 
down at rated output; improving 
db for db to 8 db below rated out- 
put; and staying 40 db down for 
lower levels of output. These de- 
sign objectives have been met. 


Automatic Tuning Facilities 
The band spreading inherently 
afforded by the tank circuit, 
coupled with the precision of the 
vacuum variable capacitors and 
the circuit stability, make it easily 
adaptable to automatic tuning. 
Production amplifiers will include 
servo-motor drives for each of the 
amplifier tuning controls with an 
overriding clutch permitting man- 
ual adjustment of the controls in 
initial tune-up and in emergen- 
cies. Compatibility with the auto- 
matic tuning facilities of the driv- 
ing transmitter is obtained by es- 
sentially duplicating its servo 
control panel for use in the linear 
amplifier and interconnecting so 
that the driver and the amplifier 
can be controlled together frem 
the amplifier location or remotely. 
The servo-amplifier panel will 
be housed in a 2 ft. wide cabinet, 
normally installed between the r-f 
and rectifier cubicles as shown in 
Fig. 4. The narrow cabinet also 
houses air ducting which permits 
entry and exhaust of cooling air 
either above or below the cabinet 
The air system is of a high veloc- 
ity, low volume type with capacity 
permitting operation on 50 cps 
power at altitudes up to 8000 ft. 


Conclusions 
Ingenious use of modern com- 
ponents has resulted in desirable 
simplification, reduction in size, 
and high performance in a high 
power linear amplifier for single 
sideband communications appli- 
cations. These improvements have, 
in addition, made possible an ap- 
preciable reduction in the cost of 
improving and extending existing 
communications facilities. It is 
believed that further efforts in 
these directions are necessary to 
maintain the standards of reli- 
ability previously established by 
military and commercial high fre- 
quency fixed stations. 
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- SOARING ‘OVER 
THE TECHNICAL BARRIERS eee 


“eelN SCATTER, RADAR 
AND PRECISION UHF WAVEGUIDE 


Antenna Feed—Highest Gain Broad Band 
design for Scatter Communication—curves 
shown at the right developed by minia- 
turized models measured in Reflectionless 
Chamber Laboratory. 


Radar Antennas, Pedestals and Servo 

Systems—large precision Parabolas, and 

Cosecant Reflectors with Control Systems 

manufactured to exacting Military Stand- 

ards for Search, Air Surveillance and 

Meteorological Radar — All antenna 

designs Miniaturized prior to Prototype 

construction. 

SERVO MECHANISMS 
Waveguide—Lowest VSWR—UHF Wave- 

guide. Exclusive General Bronze auto- 

matic welding process assures uniform pS eT TOS 
production of large fabricated Wave- |:L__]}:] WR-1500 
guide and Waveguide Test Equipment. i -...; 


Write Dept. K—for Complete Engineering Brochures ELECTRONIC 


A f) 
GENERAL BRONZE CORPORATION yy 
200 CENTRAL AVE., NEWARK 3, N. J. 
NEW YORK OFFICES—!100 PARK AVENUE, NEW YORK 17, N. Y. 


DIVISION 
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HE PROVED IT FOR HIMSELF! 


The new Pyramid Imp is smaller, yet better than any other molded paper tubular 
capacitor; Operates oat full rating of 100°C (212°F—boiling point); 

Exceeds moisture resistance requirements of U. S. Government specifications 
MIL-C-91A; Copperweld leads are securely imbedded to withstand 

4 360° bends without breaking. 

These features, plus an almost indestructible thermo-setting plastic encasement make 
Pyramid Imps your best molded paper tubular capacitor. 


For full information on Pyramid capacitors and rectifiers, 
see your local distributor or write to 


PYRAM i D ELECTRIC COMPANY 


1445 Hudson Bivd., North Bergen, N. J. 


TEXAS INSTRUMENTS PROGRESS REPORT ON HIGH FREQUENCY 


VHF transistor 


ee oo ee ee 


CROWN 
GROWN-DIFFUSEI Hicu cain vir transistors with usable power levels and band 
»7ES COMMERCIALLY widths are now immediately available from Texas Instruments . . . 
AVAILABLE IN another first for the leading producer of silicon and germanium 
transistors. Your design horizons are now extended to include 
all-transistor TV, FM, and VHF receivers . . . and transistorized 
amplifier, oscillator, or switching applications in communications. 
telemetering, or radar. 


: NEW VHF GERMANIUM TRANSISTOS 
Sov ai e 
; OSCILLATIN( 


> FREQUENCY IS ABOVE 250 MEGACYCLES ... alpha cutoff 
frequency is 200 mc. Typical gain is 12 db at 100 me (unregenerative 
This performance in a production transistor was unheard of prior to 
perfection of the “grown-diffused” method — an exclusive Texas Instru- 
ments technique. 


RODUCTION QUANTITIES 


NEW HF SILICON TRANSISTORS 

FREQUENCIES TO 30 MEGACYCLES, rated 30 volts and 125° C, make 
these “grown-diffused” units ideal for high temperature military and 
commercial applications. They increase to 10 the types of silicon tran- 
sistors now available from Texas Instruments, and represent the con 
tinual improvement in frequency, gain, and power made by the pioneet 
producer of silicon transistors. 


OTHER NEW SEMICONDUCTOR DEVICES FROM Ti 
NEW HIGH POWER TRANSISTORS — 12-watt dissipation germanium power 
transistor and 8.75-watt dissipation silicon power transistor. NEW HIGH 
VOLTAGE RECTIFIERS — full wave and single junction half wave 1500 
volt silicon units stable to 150° C. NEW HIGH CONDUCTANCE DIODES 
4 types of axial-lead silicon junction diodes with 100 ma forward cu 
rents and 0.1 a back currents. 


producti ana fable immediate 


LOOK TO TI FOR: GERMANIUM VHF, 

POWER, RADIO, & GENERAL PURPOSE ‘TEXAS INST RUM ENTS 
TRANSISTORS @ SILICON HF, POWER, INCOR PORATED 

& SMALL SIGNAL TRANSISTORS ® NC ( , 6000 LEMMON AVENUE DALLAS 9. TEXAS 
SILICON RECTIFIERS AND DIODES : 
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Albert Lazoni 


Dr. Francis E. Vinal 


Dr. F. E. Vinal Dr. W. R. Sittn 


8. Sittner 


ileé 


Horace Jacobs 


ge J. Miller ha 


meet HIGH PERFORMANCE STANDARDS | 


The emphasis in electronics today is on increased reliability of : 

components and equipment, AmpHenot’s engineering ability ae 
and production skill have, therefore, assumed a new signifi- 

cance to avionic and electronic equipmént manufacturers. 

They know that the quality of aMpHENOL connectors 

and cables assures an unmatched guarantee of reliability, 

They know that they may come to AMPHENOL with any com- ay a ene 
ponent design problem and receive assistance based on , eo 
the need for complete reliability. i 


Daniel F. Morrill, Marlin A. Sloan 


AMPHENOL ELECTRON ics CORPORATION Jr.. Robert J. Corn, Eugene B. Stew 
chicago 50, illinois ‘ art, Charles Cox, and R. Dean Olson 


ned the tech 


_AMPHENOL CANADA LIMITED + 


MICROWAVE SPECTRUM ANALYZERS 


Model SA25 


800 mc/s to 10,250 mcs 
on fundamentals 


K-Band Coverage 
to 40,000 mcs 


Plus these features 
e Frequency accuracy to 0.05% 


¢ Stable low noise 20 kc bandwidth 
double conversion IF amplifier 


Amplified transmission wavemeters 
Improved power-response display 
Choice of 2-20 or 6-60 cps sweep 
Fully regulated power supplies 
Simple, reliable, proven circuitry 


i 
i 
. 
i 


yew 
Model SA30 


... has the features 
of Model SA25 plus 


many new developments. 


New IF Strip with modified cascode input 
New Image Check permits direct frequency 
calibration 

New Simplified Control panel speeds 
operation 

New Frequency Difference Control for di 
rect incremental measurements 100 kc/s to 
5 mc/s 

New Brightness Controls for signal and 
and baseline 

New Dual Unit for rack mounting or port 
able 80 pound bench top “package” 


New Independent Power Supply for dis- 
play; klystron power supply includes D.C. 
filament operation 


Interchangeable R.F. Heads for use with SA25 or SA30 
800-2400 mc s 25Clb 4240-4910 mc s 25X2b 5700-6600 mc 's 
2400-3650 mc s 25Cla 4840-5900 mc s 25X2 6250-7425 mc s 
2400-4050 mc’s 25C1 5100-5900 mc s 25X2a 5700-7500 mc s 


§500- 9660 mc s 
9500-10250 mcs 
8500-10250 mc‘s 


New design features provide a wider range of applications for this unit 
Operating on 105 to 130 volts AC single phase and having no rotating 
parts, the VFS-250-A requires no filters to prevent interference. It provides 


up to 300 VA at 0-130 volts, 45 to 200 cycles 


Precision Components Precision Assemblies 


Electro-mechanical, mechanical and electronic 


lon Ore rs . - > , 
Vectron I otentiometers, manufactured equipment fo your specifications and standards 
to your specifications, provide per- ; 

: inners P f Vectron’s Manufacturing Division of 
formance, uniformity and _ linearity 


. fers complete facilities for the manu 
which fully meet your specification 


facture, on contract or sub-contract, of 
requirements. Close tolerances, me- 

components, sub-assemblies or com 
plete products. If needed, our Engi 


neering Division can develop and 


chanical and electrical, are the result 
of long experience. Write for further 


information. 


——Ta Deal - 
VECTRON, inc 


1611 TRAPELO ROAD 


prototype your product idea 


Write for literature and information on the 


products or services in which you are interested. 


WALTHAM 54, MASSACHUSETTS 


et eee 
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DATA SOURCES 


Block diagram of a typical FM carrier record- 
playback system, utilizing electronic wow 
and flutter compensation. 


ELIMINATING WOW and FLUTTER 


in magnetic tape data recording 


“brute force vs. compensation” 


The careful transport design 
that reduced wow-and-flutter to 
a negligible factor in audio re- 
cording met with little success 
in critical data recording 
despite superhuman efforts di- 
rected toward “perfect” trans- 
port design. 

It isn’t too difficult to see that 
even if a perfect transport were 
devised, it would be extremely 
costly, and limited to operation 
under only the most highly con- 
trolled conditions. That’s 
Davies bypasses this “head-on’”’ 


why 


or “brute-force” approach com- 
pletely, and uses, instead, the 
surprisingly simple technique of 
electronic wow and flutter com- 
pensation. 

As incorporated into a Davies 
magnetic tape data 
system, compensation uses wow 


166 


rect rding 


and flutter to eliminate itself. A 
constant reference 
simultane- 
ously with the data signals on an 
adjacent channel. Any tape 
speed frequency- 
modulates the reference signal. 
On playback, the discriminated 
reference signal is merely added 
out of phase to the data signals, 
almost eliminating first 
wow-and-flutter problems. 
With 


system performance is never de- 


frequency 


signal is recorded 


irregularity 


order 


compensation, overall 
pendent on the transport. For 
that matter, 
which 0.1% 


ter recording without compen- 


many a job for 
rms wow and flut- 


sation would not prove sufficient, 
can easily be accomplished with 
a 0.5% rms machine. 


The illustration shows a sine 


Oscillograph of sine wave, without (left) 
and with (right) compensation signal sub- 
tracted. 


wave, recorded on a transport 
with deliberately introduced 1% 
flutter. 
The uncompensated sine wave 


peak-to-peak wow and 


is to the left, and the compen- 
sated sine wave to the right of 
the line. 

Further information on the 
role of compensation in mag- 
netic tape data recording is pro- 
vided in Bulletin 2901, “Wow 
and Flutter Compensation In 
Magnetic Tape Data Recording 
(FM Carrier Systems)”, avail- 
able on request to Davies Labo- 
ratories, Inc. 

LABORATORIES 
INCORPORATED 
4705 Queensbury Road « Riverdale, Maryland 
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~Audio-trio” 


medium power transistors 


Rivas of your requirements in medium 
power audio circuits, Philco ‘‘Audio-Trio’’ PNP 
transistors provide driver and push-pull perform- 
ance at Maximum power with minimum distortion 
... over a wide range of operating voltages ! 

Extremely linear DC current amplification up to 
100 milliamperes of collector current assures low 
distortion output at battery supply voltages of 3 to 
12 volts in class B push-pull operation. 

Philco “‘Audio-Trio”’ transistors are specifically 
designed for the audio stages of transistorized 
radios. Available in production quantities, Philco 
“Audio-Trio” PNP transistors have inherent sta- 
bility . . . excellent uniformity . . . reliability 
assured by meticulous manufacturing control and 
absolute hermetic sealing. Put these ideal char- 
acteristics to use in your mass produced elec- 
tronic products. 


For Complete Technical information write Dept. TT-4. 


SHOWN 
ACTUAL SIZE 


2N223 


2N224 


a) 


2N226 


, The output trainsistors 2N226, 2N224 


PHILCO PNP GERMANIUM TYPE ALLOY 
JUNCTION TRANSISTOR 


2 N224 2 N226 F 2 N223 
MAXIMUM RATINGS 
(absolute values) 
Collector Voltage (v) 
Collector Currents (ma) 


Collector Dissipation 
at 45°C (mw) (with heat sink) 


Storage Temperature (°C) 


TYPICAL OPERATION 
Collector Voltage (v) 


Collector Current (ma) 
Large Signal Beta 
Alpha 

Saturation Voltage (v) 
Base Input Voltage (v) 


Output Impedance 
(megohms) 


LANSDALE TUBE COMPANY, A Division of Philco Corporation, Lansdale, Penna. 


LANSDALE TUBE COMPANY DIVISION 
LANSDALE, PENNSYLVANIA 


| ipa can be made available in' matched pairs. 


Be sure of dependable 
electrical protection — 
Standardize on BUSS Fuses 


Here's why — plete BUSS fuse line includes: stand- 
ard types, dual-element (slow blow- 
To assure you of safe and trouble- 


ing), renewable and one-time types — 
free electrical protection BUSS 


in sizes from 1/500 amp. up. . . plus 


fuses are tested in a sensitive ele a companion line of fuse clips, blocks 


tronic device. Any fuse not correctly and holders. 
calibrated, properly constructed and 
right in all physical dimensions is 
1utomatically rejected. If you have an electrical 


a ; my protection problem — 
Vhat’s why vou can rely on BUSS 
fuses to operate properly and protect 
: Let our fuse engineers help you 
completely. This unfailing depend . 
select the right fuse or fuse mounting 

ibility under all service conditions 


hel fevasunned 2 aa , : If your protection problem is still in 
elps sateguarc 1e GOO ame of vou 

product against loss of customer the engineering state, tell us current, 
roodwill voltage, load characteristics, ete 


Our engineers are always at your 
One source for all types and sapere 
sizes of fuses — 


Be sure to get the latest information 
It’s easy for you to select the fuse before vour fina lesign is crystallized. 


to meet your requirements. The com Write for bulletin SFB. 


BUSSMANN MFG. CO. 


tscrarcat peorectron Div. of McGraw Electric Co 
UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO. 


TRUSTWORTWY mames 1m 
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Captured with stark realism on 


7 HE NAME of Emory Cook has become synonymous with dramatic 
new horizons in recorded sound — cataclysmic forces of nature, 
weird noises from outer space; exotic, primitive, enchanting music 
from distant lands. The very nature of the “out-of-this-world” 
sounds Ww hich sky rocketed Cook Records to world-wide fame neces- 
sitates real perfection in every step of the reproduction process, 


from original tape recording to lacquer master and final pressings. 
Emory Cook uses Audiotape and Audiodiscs exclusively for origi- 
nal recording and processing. He has found that this Audiodise- 
Audiotape combination meets his exacting requirements for truly 
life-like recording and reproduction of the original live sound 

from ear-splitting thunder claps or the roar of pounding surf to the 


' | ... master recordings 
most delicate nuances of vocal inflection or instrumental timbre. 


With the newly expanded line of Audiotape, this unsurpassed 
recording quality is now available to every tape recordist — pro- 
fessional and amateur alike. Five different types of Audiotape pro- 
vide the base materials and recording times to meet every recording 
requirement to best advantage. For complete information on the 
entire Audiotape line, send for a copy of Bulletin 250. 


AUDIO DEVICES, Inc. 


444 MADISON AVE., NEW YORK 22, N. Y. 
IN HOLLYWOOD: 1006 N. Fairfax Ave. * IN CHICAGO: 6571 N. Olmsted Ave. 
Export Dept.: 13 East 40th St., New York 16, N. ¥, Cables ‘‘ARLAB’’ 
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_..where close tolerance is 


standard tolerance 


DON’T DERATE 
DELIVERY 
DATES 
FOR 
CLOSE 
TOLERANCE 
CAPACITORS 


Only EFCON mass-produces miniature 
plastic film capacitors to close tolerances. 


No need to delay your equipment delivery 
dates while awaiting delivery of precision 
capacitors. At Electronic Fabricators, Inc., 
the standard production runs are for +1%, 
+2%, and +5% tolerance capacitors. It is 
not necessary to pick and choose from wider 
tolerance production runs nor is it necessary 


to pay premium prices for close tolerance. 


EFCON Mylar* and Polystyrene Film Capaci- 
tors are each available in two styles: Types 
MC and PC have a rigid cardboard tube 
construction; Types MH and PH are her- 
metically sealed in a metal case with glass- 
to-metal, solder-sealed terminals. Extended 
foil construction with leads directly soldered 
to the foil minimizes inductance and contact 
resistance for all types. 


The plastic film ensures high insulation resist- 
ance, low dielectric absorption and stability 
over extended temperatures and life. Types 
MC, PC, MH and PH capacitors are avail- 
able in a range of standard capacitance 
values from 0.00! to 2 mfd. Non-standard 
values and tolerances closer than +!1% are 
obtainable to your specifications. 


Other EFCON CAPACITORS... 
Type TH Teflon* Film Capacitors .. . for 


high-temperature and high humidity appli 
cation. 


Type S Molded Silver Mica Capacitors 


ELECTRONIC 


FABRICATORS, 
INCORPORATED 


682 Broadway, New York 12, N, Y. 


Write Dept. X for technical data 


Trod 
IaemarK 
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37% cost saving in production, 28% saving 
on assembly with Tinnerman SPEED NUTS ! 


It takes only 5 Tinnerman Speep Nuts to cut costs on the Atlas-Aire 
Utility Fan, manufactured by the Atlas Tool and Manufacturing 
Company, St. Louis. 

Two “J” Type SPEED Nuts make a lightning-fast, vibrationproof 
attachment of carrying handle to fan housing. Three Push-On SpeErED 
Nuts firmly secure the grill to the housing. 

Twelve parts were eliminated to bring about a 37% cost saving; total 
assembly time has been reduced from 25 to 18 minutes to effect a 28% 
time saving. The elimination of a spot welding operation and a punch 
press also resulted in a better use of over 400 square feet of floor space! 

Your Tinnerman representative can offer you over 8,000 different 
shapes and sizes of SPEED Nut brand fasteners to produce similar fasten- 
ing savings in your product assemblies. Call him, or write for your free 
copy of “Spreep Nut Savings Stories.” 


TINNERMAN PRODUCTS, INC. + BOX 6688, DEPT. 12, CLEVELAND 1, OHIO 
Limited, Hamilton, Ontario. Great Britain: Simmonds Aero 

Limited, Treforest, Wales. Fra pire 

Barbusse, Levallois (Seine). Germany: Hans Sickinger GmbH 


Canada: Dominion Fasteners 


cessories \eroce S Henri 


1 is. S. A rT 
MECANO Lemgo-i-Lippe 


FASTEST THING IN FASTENINGS ~ 
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Jet-convec heater manu 
facture! and “J” 
type Srpeep N reduces 


assembly time by 50°, 


“U”" and “J” type SPEED 
Nuts designed into new gas 
range ralr 0 assembly 


time saving. 


On this ceiling light, special 
SPEED Nut replaces 3 parts 
cuts assembly time by 380% 


OO”! 


Here it is—the Technical 


on SILECTRON CORES ... all shapes and sizes 


This new bulletin contains design information on 
Arnold cores wound from a grain-oriented silicon 


Curves showing the eftect of im- 
prepnation on Core material properties are pul lishe | 


for the first time. This 52-page bulletin includes in- 


steel, Silectron 


{ 


formation on cut “C”’ and ‘‘E”’ cores, and uncut toroids 


ind rectangular shapes zes range trom 


of an ounce to more thana hundred pounds, in stand- 
ard tape thicknesses of 1, 2, 4 and 12 mils 
A new method of tabulating core sizes is intro- 


duced, whereby cores are listed in the order of their 


power-handling capacity. You'll find this Silectron 


core bulletin a valuable addition to your engineering 
files —wrrte for your copy 


ADDRESS DEPT. T-66 


THE ARNOLD ENGINEERING (SOMPANY 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
General Office & Plant: Marengo, Illinois 
DISTRICT SALES OFFICES . . . New York: 350 Fifth Ave. 

Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. 
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1 TYPE S Adjustable Positive-acting 
with electrically independent bimetal 
Adjusting stem and terminals to customer 


specification. See Bulletin F-2006 


2 TYPE S Non-Adijustable. Electrically 


© 
MN Mm identical to adjustable Type S 
0 0 0 Q a 0 e if 0 S d S | rs Single-stud mounting. Operates to 650° F 
Rating: 15 amps at 115 volts AC 


10 amps at 230 volts AC 
See Bulletin F-2006 


for precise, sensitive temperature CONLTOL sive sa ssivstorie. snop-ccting wit 


electrically independent bimeta 
Also single-pole, double-throw 
Adjusting stem and terminals to customer 
rder. See Bulletin L-6397-A 
lf your product requires precise, sensitive temperature control 
TYPE SA Non-Adjustable. !s electrically 
identical to adjustable Type SA 
Since Stevens produces the broadest range of bimetal thermostats Non-inductive-load rating 15 amps 
at 115 volts AC, 10 amps at 230 volts AC 
in the industry, chances are you can use a standard production-line See Bulletin 1-6397-A 


if it’s scheduled for volume production—look to Stemco thermostats first 


tj Ve ~j ; + e cay 
unit to satisfy all your special requirements exactly. This saves design, SV VIE Sie Gensel Neteisidechonicelty acd 


development and tooling expense... cuts down on lead time... electrically same as adjustable and non 


adjustable Type SA except for manual 


gives you a better, proven thermostat at lower cost — sooner reset feature. See Bulletin L-6397-A 


5 TYPE W. Adjustable (shown or 
non-adjustable types. Snap action 
prevents arcing. Operation to 350 F 
Rated at 12 amps at 115 volts AC, 8 amps 
at 230 volts AC See Bulletin L-6395 


7 TYPE A Semi-Enclosed. Insulated, 
electrically independent bimetal disc 
gives fast response and quick 
snap-action control. Operation from -40 
to 400°F. Various mountings and 
terminals. See Bulletin L-9070 


STYPEA Hermetically Sealed 
Electrically identical to semi 
enclosed Type A. Rated at 8 amps 
at 115 volts AC, 4 amps at 
230 volts AC, and 4 amps at 
28 volts DC For appliance, 
electronic, apparatus 
applications. See Bulletin L-9070 


TYPE C Semi-Enclosed. Small 
positive-acting. Electrically 
independent bimetal strip for 
operation from -75° to 300°F 
Terminals and mountings to 
customer specifications 


See Bulletin L-6934 


TYPE C Hermetically Sealed. Electrically 
identical to semi-enclosed Type C 

but sealed in crystal can. Also supplied 
as double thermostat ‘‘alarm’’ type 
Rated ot approximately 3 amps 
depending on application 

See Bulletin L-6934 


TYPE R. Sealed, non-adjustable (shown 
or adjustable styles. Positive acting 
for operation to 650°F. Rated at 

15 amps at 115 volts AC, 10 amps 

at 230 volts AC. See Bulletin F-2003 


TYPE M Semi-Enclosed. Compact unit 
with electrically independent bimetal 
disc for appliance and electronic 
applications from -60° to 400°F. Virtually 
any type terminal. See Bulletin F-2009 


STEVENS manufacturing company, inc. 


Lexington and Mansfield, Ohio TH a Pe MOSTATS some as semi-enclosed Type M. Rating 


8 amps at 115 volts AC, 4 amps at 
230 volts AC, 4 amps at 28 volts DC 
See Bulletin F-2009 A A-2 


TYPE M Hermetically Sealed. Electrically 


Finned Magnetron 


(Continued from page 101) 


PROJECT: Forced Air Cooling 


QUALITY In a particular case, a magnetron 
dissipating 250 w. in a cylindrical 
CONTROL volume approximately 1% in. in 
diameter and 1 in. long was to oper- 
ate with an anode hot spot temper- 
ature of only 10°C above the enter- 
ing air temperature. From Eq. 2, 
the (hS) ani for this is 6.25 
W./°C. 
Cooling fins were designed for 
this magnetron with air as a cool- 
ant. A typical assembly with 9 
stacked fins is shown in Fig. 2. The 
analytical approach that can be 
used to give a first approximation 
TARGET: for this physical configuration is 


similar to that outlined in detail in 


reference 1 and, therefore, will ni 


BETTER be repeated here A cooling 


economical and simple to manufae- 
PERFOR MANCE! ture, is shown in Fig. 3, the assem- 
bly of 9 of them requiring 37.5 efm 
sea level density) and a pressure 
drop of 8 in. of water across the 
unit to maintain an hS value of 

6.25 W./°C, with inlet air at 30°C 
This was a satisfactory design, pro- 

vided the flow and pressure droy 

required could be provided 

a request was made to co 
particular magnetron using 

less air horsepower. Consequently 

more efficient cooling fins had to be 


designed 


-On cvery 
ef 


and electronic application 
from ingot to final 
ISpct tion, every test known to 
ience safeguards the quality of 
Wilbur B. Driver Precision Alloys 


hese tests assure performance as 


Why not consult a 


fer 


| 
Wilbur B. Driver sales engineer fo 


commendations on precision 


Specialists in 
\_ PRECISION 


LC) 
= - AllOYS (47°4 
Wilbur B. Driver Co. : 


NEWARK 4, NEW JERSEY 
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-— TEL: CO4-1200 


ANTENNA EQUIPMENT 


KENNEDY & CO. 


COHASSET, 


* 
* 
° 


Finned Magnetron 


Sin DALOHM.... miniature but ay (Continued from page 174) 
eee 


You can depend on were — vias tested. bdartbageerrs-s 
em: magnetron used for the tests with 

the various cooling fins employed 

a coiled nichrome wire heater, 

housed within a simulated anode 

block, and a r-f output pipe con- 


% E fe nected to the simulated anode block 
TY 4° 3 ; — (see Fig. 2). The test equipment 
MINIATURE POWER RESISTORS consisted of a positive displacement 


blower supplying air, metered by a 
For all applications where the equipment must survive } aE 
the most severe environmental, shock, vibration, hu rotameter, to a plenum chamber, 
midity and temperature conditions the air passed from the plenum 
Smallest in size; completely welded from terminal to chamber through a transition piece 
terminal; silicone sealed in a die-cast black anodized : } naranke 
aluminum housing and mounts on sub-panel for maxi into the magnetron. 
mum heat dissipation; impervious to moisture, salt For each set of cooling fins, tem- 
ions, vapor and gases perature and pressure drop char- 
Three wattage ranges: RH-25, 25 watts; gs . 
iS aan oe penis ; acteristics were obtained over a 
RH-50, 50 watts; RH-250, 250 watts. ite ay hes ong ‘ ar . 
he ’ : ‘range of airflows. na cases fin 
¢ Temperature coefficient 0.00002/Deg. ¢ ‘ us Ae : ae 
¢ Ranges from 0.1 ohm to 55,000 ohms, , thickness was .030 in., with .080 in. 
_ Sepending on type ; 


Tol between fins; overall fin length and 
olerances 0.057 


> 


0.5%, 1%, 3%, 52 “i {ee width were approximately 3 x 31% 
Conform to applicable JAN and Mil. Specthesiiaas * % ee in. for all fins except the original 


. P : fin (Fig. 3) which was approxi- 
Write for Bulletin R-21-B Ps : ea ; 2 

, : mately 2'% in. sq. Inlet air temper- 
ature was 30°C. The location of 
the hot spot temperature ft, ,,, is 
shown in Fig. 2. 

A typical curve of (t. max-te.intet) 
and pressure drop as a function of 
airflow is given in Fig. 4 for the 
. SYSTEMS set of original fins (Fig. 3). All 4 


- ENGINEERING types of fin modifications, shown in 

RREP TEL METRY . WITH THE Figs. 5, 6 and 7, gave substantial 
= : CREATIVE improvements over this original de- 

bs SPARK sign. 

“ Fig. 5 shows the first modifica- 

° tion, a fin with deflector vanes. The 

At RREP, systems engineering factors to fulfill a wide variety purpose of the vanes was to force 
assumes paramount importance. of applications. more air to flow over the output 


Component and assembly design It is no accident that U. S. mili- pipe, since the pipe temperature is 
are examined critically, always tary agencies, foreign govern- close to the anode temperature and 
in relationship to the overall ments, most aircraft companies the pipe conducts much of the heat 
and many research and indus- 
trial organizations specify RREP 
telemetric data transmitting sys- 
tems for reliability under extreme ; ; 
be package engineered into form operating conditions. any given flow, and therefore de- 

mand less air to achieve the overall 
CREATIVE ENGINEERING IS THE DIFFERENCE! hS product required. The dummy 


magnetron with a set of this type 


° ° ° ‘ ray my > ‘ > T yé¢ 
system. And unique building away from the anode. It was 
thought this would cause an in- 


crease in local h at this region for 


block design permits individual 
components and assemblies to 


Technical bulletins describing RREP's complete line of fins required only 29 cfm and 2.8 
of telemetering equipment available upon request. % - 5 ; — 
in. of water to have a satisfactory 
RREP 7 ype 1001 ysta fr ed Transmitter. hS value. 
RF power oul , + watts into ' * 5 
load. Frequency range: 215 to 235 megacyeles An improvement over the fin of 
Frequency stability: +0.0¢ ' Fig. 5 was considered possible by 


deflecting all of the air more 


RAYMOND ROSEN gradually over the outlet pipe, 
thereby increasing h locally, and 
ENGINEERING PRODUCTS, INC. | {Wao ‘ycressine 2 leeelies or 


reducing the loss associated with 
32nd & Walnut Streets, Philadelphia 4, Pennsylvania the turning. This could be ac- 
15106 Ventura Boulevard, Sherman Oaks, California 


(Continued on page 178) 


t information, use Quir ard on pages 209-210 
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Unusual air dielectric test is only one ¢ 
Ous tests continually carried out by 


dustry better insulating material 


NEWS ON Moisture resistant and resaemgerienaes stable 
PHENOLITE epoxy resin and glass base minate 


G-10-86 meets MIL-P-18 specifi 


rl al lectrical and electro! 
ELEC | RICAL Flame retardant PieNo.iri 
chutes. 


tap changer switches 


Darr and supporting 
INSULAT ION ts ile ie 


Low cold flow is tl 
PHENOLITE E-2040 for 
Three new PHENOLITE® electrical laminates by 2 ‘ os oo 
NATIONAL feature superior dimensional sta- aeRO ts 


bility, exceptional flame retardance, unusually 
low cold flow. 


Just when designers need them most, from Nation 
al’s Research Labor itory come tested 

to three of the electrical industry’s st 
insulation prob 


} 


4, NATIONAL VULCANIZED FIBRE co. 


/ MINGTON [ n Canada: National Fibre Company of Canada, Ltd. + Toronto 3. Ont. 


VULCANIZED FIBRE © PHENOLITE LAMINATED PLASTIC e PEERLESS INSULATION e KENNETT MATERIAL 


5 HANDLIN 
RECEPTACLES @ VUL-COT WASTEBASKETS e LESTERSHIRE TEXTILE BOBBINS e VULCOT PRODUCTS 


FOR THE HOME 
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Finned Magnetron 


(Continued from page 176 


PROBLEM: complished by streamlining the fin 
find the “pot” ; at the exit. A set of the fins shown 


in Fig. 5 did result in an improve- 
ment, 27.5 cfm at 2.1 in. of water 


being required. 


The next attempt to increase the 
local h involved interrupting the 
flow over the fins by punchings and 
ribs. The effectiveness of the 
punching and ribs is largely due to 
their acting as a series of short 
plates with increased heat transfer 
coefficients due in turn to reduced 
boundary layer build-up. In de- 
signing these fins much attention 
was given to positioning the ribs 
and punchings so that the effect of 
the removal of metal on the heat 
conduction from anode to 
portions of the fins would be 
minimized. The fabrication of the 
fins with ribs and punchings is, of 


course, more costly than plain fins 


The fin of Fig. 6 has punchings 


and ribs as shown and an assembly 


oe \' e a of these fins was quite effective, 
requiring 18 cfm and 2.2 in. of 
U A DAYSTROM “POT” : 


water. 
Since streamlining the exit and 
The Model 300-00—smallest, most ruggedly-accurate wire- the addition of ribs and punchings 


wound potentiometer on the market! were so effective individually, a 


combination, shown in Fig. 7, was 
are Naving trouble tinding the right “pot, a pot’ that tried. This reduced horsepowe) 


into the tiniest space, w less than an overstuffed 


further, requiring only 18 efm at 


le excelled accuracy.and resolution ; : 
ee ae 1.9 in. of water. 
to know about the Model 
e-wound potentiometer produced A final thought Was to pl 
POTENTIOMETER, and now improved even on the output pipe, as shown 
1-performance original Fig. 8. This would increase 
: heat transfer surface are: 
SMALL and COMPACT it can easily be covered by a dime (3/1¢ sisncroascicta 
ge er 6 half ac tare nani oe ‘ part that is effective in 
mitting heat from the anode 
RUGGEDLY ACCURATE it can be > r a oF actin : : 
idea was incorporated with 
¢ High Power Rating tvpe of fin shown in Fig. 7. The 
e Extremely Fine Resolution result 


was an additional improve- 


¢ Operable Over Extreme Temperature Ranges ment, only 15 efm at 1.8 


¢ Designed to stack (21 per cubic inch) water being necessar 


required hS value. 

The data for these various fin- 
onfigurations are summarized it 
Table I. It can be observed that the 
air horsepower required to cool the 
magnetron was reduced by a fact 
POTENTIOMETER DIVISION of about 10 with careful 


design. 


Me Lom ui i | <crroreno™ aaa 


A Subsidiary of Daystrom !r 11150 La Grange Ave. West Los Angeles 25, Calif 
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A combination... for relaxation at Home 


Laminated plastics... a combination of properties at work 


It takes a combination of properties to satisfy many re 


of your basic material requirements. Synthane lami- NY » EA 
nated plastics provide a unique combination of rE a 
mechanical, electrical and chemical properties plus ad 

ease of machining. ae 


COMPRESSIVE STRENGTH DIELECTRIC STRENGTH 

The circuit breaker bushing at left is an excellent 
example of a combination material used in combination 
The bushing is made up of a solid copper bar to which is 
bonded a thick insulating shield of Synthane. In each 
bushing there is a thin copper arid wound into the insulating 
shield before curing. Subsequent machining exposes the 
grid for circuit contact. Synthane was chosen for this job 
because of its combination of high dielectric strength, 
toughness and machinability. 


EASILY MACHINED WEAR RESISTANCE 
Property combinations! Synthane has them...in 
over 30 individual grades... sheets, rods, tubes, 


moldings and completely fabricated parts. Send for 


{S- 


SYNTHANE CORPOATION, 11 RIVER ROAD, OAKS, PA. 
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No Antenna Design 


Guesswork Here! 


The difficult problem of “broadbanding” curtain antennas used 
for international broadcasting was mastered for the first time 
in this recent Trylon installation. Here, two curtain antennas were 
designed for bandwidths of +1597 of center frequencies 
(13.5 and 19.85 mc) with a maximum VSWR of only 1.5. Careful 
consideration of side lobes and back radiation was necessary to reduce 
interference as well as to achieve the hard-to-realize 5 to 10% 
improvement in readability compared with conventional 


rhombics of the same gain. 


The experience of Trylon antenna specialists is no better 
demonstrated than by the actual “on the air” field measurements 
made after the completion of this complicated installation. 

Not only did the radiation pattern remain essentially as 
predicted in Trylon’s initial calculations, but a gain of 18 db 


over a quarter-wave dipole was obtained. 

Trylon welcomes the opportunity to apply the same sound 
engineering approach to every phase of your next 
antenna installation—whether for AM, FM, TV, Microwave, 


or long-distance Communications. 


ANTENNA DESIGN, FABRICATION, 
INSTALLATION 


GALVANIZED STEEL TOWERS 


ANTENNA SELECTOR, SHORTING, 
and SLEWING SWITCHES 


TRYLON 


HEAVY-DUTY ANTENNA ROTATORS 


WIND TURBINE COMPANY, west Chester, Pa. 


In Canada: The Wind Turbine Company of Canada, Ltd., Toronto 9, Ontario 


product information, use inquiry card on pages 209-210 


ASDE Radar 


(Continued from page 87) 


side the ASR and PAR indicators. 
This installation was made just be- 
fore the new tower was put in oper- 
ation, and the radar was used there 
for a period of about one year. 
Fig. 2 is a photograph taken in the 
control tower showing the location 
of the PPI. It should be noted that 
this picture is a deliberate double 
exposure. An exposure was made 
during daylight with a black mask 
over the cathode-ray tube and, with- 
out moving the camera, a second 
exposure was made at night to catch 
the PPI display. This picture was 
taken before the second indicator 
was placed in the approach control 
room. 

Fig. 1 is a photograph of the 
PPI display showing most of Idle- 
wild Airport. 

Although no formal report cov- 
ering the use of ASDE at Idlewild 
was there is no question 
that the controllers made good use 
of the equipment. The experimen- 
tal equipment was not considered 
to be integrated into their operat- 
ing procedures, but the controllers 
found it convenient and reassuring 
to glance frequently at the display 
at night or during periods of poor 
visibility. Further, they were able 
to make some improvements in 
their operating procedures based on 
information ASDE. 

During the time that this modifi- 
cation program was under way, the 
Air Navigation Development Board 
came ASDE 
was considered part of the Common 
System equipment, it came 
the jurisdiction of ANDB. How- 
ever, the Air continued to 
handle the actual administration of 


issued, 


learned from 


into existence. Since 


under 
Force 


Rome Air De- 
The operational! 
tests that had been made with the 
original Taxi Radar and the early 
tests of the equipment modified for 
greater resolution had effectively 
demonstrated the potentialities of 
radar in the control of surface traf- 
fic. There was general agreement 
among the agencies concerned that 
the program should be pursued fur- 
ther, and specifications for an En- 
gineering Model of ASDE were 
prepared, based on the results ob- 
) 182) 


from 
velopment Center. 


the program 


(Continued on page 
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International Rectifiers 
SELENIUM -GERMANIUM :- SILICON 


SUB-MINIATURE SELENIUM DIODES 


Developed for use in limited space at ambi- 
ent temperatures ranging from —50°C to 
+100°C. Encapsulated to resist adverse 
environmental conditions. Output voltages 
from 20 to 160 volts; output currents of 100 
microamperes to 11 MA. Bulletin SD-1B 


HIGH VOLTAGE CARTRIDGE RECTIFIERS 


Designed for long life and reliability in Half- 
Wave, Voltage Doubler, Bridge, Center-Tap 
Circuits, and 3-Phase Circuit Types. Phenolic 
Cartridge and Hermetically Sealed types 
available. Operating temperature range: 
—65°C to +100°C, Specify Bulletin H-2 


SELENIUM POWER RECTIFIERS 


For all DC power needs from microwatts 
to kilowatts. Features: long life; compact 
light weight and low initial cost. Ratings 
to 250 KW, 50 ma to 2,300 amperes and 
up. 6 volts to 30,000 volts and up. Efficiency 
to 87%. Power factor to 95%. Bulletin C-349 


a world of difference 


through research! 


WORLD’S LARGEST 


Tele-Tech & ELECTRONIC INDUSTRIES 


EXECUTIVE OFFICES: 1521 E 


SUPPLIER 


GERMANIUM DIODES 


This series of general purpose, high quality 
point contact diodes provide excellent 
rectification efficiency for very high fre- 
quency applications. Special “RED DOT” 
available temperatures 

so” C Bulletin GD-2 


for ambient 
to +100° C. 


series 


from 


The widest range in the industry! Designed 
for Radio, Television, TV booster, UHF con- 
verter and experimental applications. Input 
ratings from 25 to 195 volts AC and up. DC 
output current 10 to 1,200 MA. Write for 
application information. Bulletin ER-178-A 


GERMANIUM POWER RECTIFIERS 


3 Styles featuring efficiency to 97%, 


26 


life 


per junction 


rent ratio, unlimited Ratings: 
66AC input 
amps DC output 


to 


Operating temperature 


range: oo 6G 75° ¢ 


low 
forward drop, high reverse to forward cur- 
to 
150 to 100,000 


Bulletin GPR-1 


SILICON POWER DIODES 


For temperature applications t 

these diodes withstand 
exposure to 170° C. Peak 
inverse voltage rating from 50 volts to 
600 volts. Welded, hermetically sealed 
construction. Four Bulletin SR-132 


fused junction 


from ao C 
types. 


SELENIUM PHOTOCELLS— SUN BATTERIES 


tala Gi 


, , 
hotocells available in 


Self-generating 1 


standard or custom sizes, mounted or un- 
mounted. Optimum load resistance range 
10 to 10,000 ohms. Output from .2 MA to 
60 MA in 


ture range 


ave. sunlight. Ambient tempera- 
65°C to + 100°C. Bulletin PC 649 


SILICON POWER RECTIFIERS 


High power- 5 amp to 100 amp- silicon fused 
Input ratings to 200 PIV. 
Temp. range: up to 150° C case temperature 
Available in individual diodes or all usual 
Data available 


ind liquid cooling 


junction type 


power rectifier circuits 
for 


on 


mode ls forced ilr 


Bulletin SPR-1 


For bulletins on products described write ON YOUR LETTERHEAD 
to Our PRODUCT INFORMATION DEPARTMENT 


> International Rectifier 


Cc °o R P o 


GRAND AVE Et 


O F 
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INDUSTRIAL 


N 
PHONE OREGON 8-6 


METALLIC RECTIFIERS 
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TWICE THE SPEED 


WIT 


LJ. oo. Ge. 


SUREW-LOCKING 
CONNECTORS 


SERIES MI-SL (miniature) 
7, 12 (8-4), 14, 18, 20, 21, 26, 
34, 41, 50, 75 contacts 
Exclusive hermetically-sealed 


chassis unit (HMI-SL). 


SERIES SMI-SL 
(sub-miniature) 


, 14, 20, 26, 34 contacts 


SERIES 980-SL 
(heavy-duty, power) 
12, 18, 24, 34 contacts 


SERIES 990-SL 
(heavy-duty, power) 
7, 10, 15, 18 contacts 


Dependable performance 
Environmental resistance 
Insured polarization 

Unlimited number of contacts 
Insured contact protection 
Positive locking action 


Disengagement ease 


Vibra-shock resistance 


Side and rear cable entrace hoods 
Melamine or Alkyd molding 
compounds 

Rack, panel or chassis mounting 


Custom-designed to meet 
performance requirements 


Write TODAY for complete 
technical data 


U.S. COMPONENTS, Inc. 
associated with 

U.S. Tool & Mfg. Co., Inc 

454 East 148th Street, New York 55,N.Y. 
CYpress 2-6525 


ASDE Radar 
(Continued from page 180 


tained from _ the 
Model. ‘The 


specified was to embody the best 


Experimental 
radar system thus 


features of the Experimental Mode! 
and was also to have several im- 
provements in its characteristics 
that experience had indicated would 
be desirable. The more important 
characteristics of the Engineering 
Model are as follows: 


Frequency 24,000 Me 


Pulse width 0.02 “sec 


1/50 user 
PREF 14,440 pps 


Azimuth 0.25 
beamwidth 


Vertical Horizon 


coverage to —25 


Antenna 60 rpm 


scan rate 


Antenna Linear o 


polarization circulal 


I-F amplifier 80 to 180 Me 
pass-band 
PPI, cathode- 
ray tube 


Special 
1 inch 
Off-centering—1 radius, 
any direction 
p speeds 4, 1, 2, 3 
miles per radius 

Work on the Enginering Model 
of ASDE got under way at AIL in 
the spring of 1953. Fabrication of 
the equipment was preceded by 
design study to overcome the defi- 
ciencies of the Experimental Model 
and to improve some of its basic 
performance characteristics. 

At the outset of this program, 
a review was made to determine 
whether or not one of the adjoin- 
ing frequency bands would prove 
more desirable. Components foi 
both the 16,000-Mc region and the 
34,000-Mc region had become avail- 
able. From an antenna-beamwidth 
standpoint, it might appear desir- 
able to increase the frequency, 
though the surface accuracy of the 
reflector would then become in 
creasingly difficult to achieve. From 
a weather standpoint, atmospheri 
absorption was found to be no prob 
lem at all compared with back- 
cattering from rain; this would 
favor the use of the lower fre- 
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all 
including the 

the 
other 


quency. After consideration of 
the factors involved 
use of circular polarization 
that 


real 


conclusion was reached 
offered 


Considerable 


frequencies no ad- 


vantage. experience 

gained at K-band made it seem ad- 

visable to retain this frequency. 
In the Model, the 


0.02-usec transmitter pulse is pro- 


Engineering 


modulator 
The 
peak power of the transmitted pulse 
30 50 kw. A 
hydrogen thyratron pulser is used 
the to 
the The 
ilse repetition frequency of 14,400 


duced by a_hard-tube 


driving a K-band magnetron. 


is between and 


t excite modulator and 


control pulse duration. 


was chosen to give 


ten pulses 
\ investigation 
thyra- 
that 


thvratrons large enough to do the 


usé hydrogen 


tron modulator demonstrated 


ob would t de rapidlv 


How- 


in 


no -lonize 


enough to operate at this prf 


the smaller thyratron used 


ever, 


the driver circuit has proved ver) 


stable and trouble-free. One advan- 
age of the short pulse is the fact 
that the operation of the magnetron 
is isolated from any reflections in 
more than 
It 
teresting to realize that this magne- 
24,000 me, 
erates 480 cycles during a pulse. 
The antenna i] £t. 
by 4 ft The horizontal 


cross section is parabolic, while the 


the waveguide that occur 


8 ft. from the magnetron. is in- 


tron, operating at gen- 


reflector is 
wide high. 
vertical cross section is shaped to 
the The 


has 


fan out elevation beam. 


vertical radiation pattern a 
modified cosecant-squared distribu- 
the 


This provides 


tion extending to 25° below 
peak of the 


close-in coverage 


beam. 
of 
giving minimum 
range of 200 ft. when the antenna 
is mounted at a height of 100 ft. 
A better conception of 


the ground 


for instance, a 


the elec 
trical size of the antenna can be had 
by 12 feet 
sents wavelengths, 


that 


considering that 
300 


repre- 
about or 


an equivalent antenna at S- 


100 ft. 
The tolerance on the 


band would be almost wide 
by 30 ft. high. 
surface of the reflector is quite se- 
In to certain of 
of db the 
peak of the beam, it is necessary to 
hold the to within 1/64 
inch of the desired shape. To keep 
the of the 
184 


be 


20 


vere order a 


sidelobe level below 


surface 


mechanical design an- 
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Complex Machine Tools 


Computer Controlled 
A 


that 


new numerical control device 


operates complex machine 


tools by means of digital instruc- 
tions which are automatically com- 
puted and recorded on magnetic 


Elec- 


Inc., an 


Lape has been developed by 


‘onic Control Systems, 


affiliate of Stromberg-Carlson and 


subsidiary of General Dynamic 


( ‘orp. 


This device, called “Digimatic,” 


‘consists of principle parts, 


planning desk, the main part of 


which high-speed decimal 


omputer and tape recorder, and 


t which 
the 


oO! 


machi ontrol uni 


voy 


yperation ot machine 


the mag- 


} ' 


typical precision cam was 


mn 


he operations vertical miull- 


ng machine. prepare for this 


demonstration, t dimensions of 


the 


ne 


the finished part were fed into 


planning desk in sequence, 


through 


that of 


keyboard resembling 


n adding machine ‘he 


ymputer co! 


iverts the 


data into the 


proper n 


structions and records 


form on 
tape 
machine 


trols the 


milling 


servomotors 


the 


is then played back 


magneti 


Tolerances 


control 


init, whi 
machine 


of 


Into 


h 


mn- 


with 


OO] 


Radiosondes Probe 
Up 


Sky 20 Miles 


Experimental ball 


} 
ess 


than 
most 5 Ib 
equl 


pment 


more than 


? 


OW 


ing back hithe 


¢ 


rmation 


gives 

ments 
ymp if 

winds 


t } } 


Yr) 
Tl 


t) 


atmosphe 


Transistor Portable 


iformation 
Por é De 
{pri 1956, issue of 
STRIES. 


made available. 


d in the 
TRONIC INDI 


have b 


appea 
Since that 


ee ‘ ee) 


ZENITH 

Model 500 
Dimensions: 53%, x 
Weight: 19 ozs 


bat 


mw; 
hrs.; 


¢ published as a 


Sig) 


T'« 


date, 


tery 


optional 


Power Supply: 6 v. 
Features: Bat. Max. pwr. out 


life approx 
earphone 


180 
100 


In 


June 1956 


for COLOR TV ASDE Radar 


Distributed-Constant Type 
T 30036. Phase char- 


acteristics linear within A (Continued from page 183 
5% to 4 me f 


for y ; tenna within practical limits, the 
GnOED surface tolerance was relaxed to 
MISSILES a 

Encapsulated multiple for COMPUTERS 1 382 inch, but bobs certain con 
ee 7 Miniature encapsulated ditions on how this could be dis- 


for rugged environments 
lug-in Type T 30009. , hi . 
Only 1%" wide by 11%,” tributed. For instance, this toler- 


nigh ance could not be allowed to occur 
in a periodic fashion—in the form 
of a ripple in the surface. 

The reflecting surface is made 
up of a 2-inch-thick fiberglas-rein- 
forced plastic skin. The reflector 
was fabricated directly on a preci- 
sion mold to obtain the desired 
shape. A tubular aluminum struc- 
ture is used to support the reflector 


and provide the necessary rigidity. 
The measured radiation patterns of 


the finished antenna have been 


found to be in good agreement with 
the original design. 
: The feed for this antenna is ar- 


ranged to give either linear or cir- 
for . " er : ‘ 

‘ular polarization, with selection 
LABORATORY : 
DEVELOPMENT for RADAR possible from the PPI. Circular 


r Multiple-sect * . . s ° 
Variable step Type 382 Type 380 “Total Pe ca polarization is provided to dis- 


Total delay, 1.1 ws in 
0.02 ys steps. Reflections 0.33 us with 0.04 us 


aa criminate against signals returning 
less than 10% . 


from rain drops, a technique that 
has proved very effective for other 
(EQeRNeeets> radar sets. Although no quantita- 
tive measurements have been made, 
a pronounced reduction of the sig- 
nal return from rain has been ob- 
served when the feed is switched to 
circulation polarization. 

At the input of the receiver, a 
conventional branching-circuit du- 
for COMMERCIAL plexer uses a broad-band TR tube. 

INSTRUMENTATION Balanced mixers are used for both 
Enclosed Type T 30030. Total the signal channel and AFC chan- 

i nel. The signal i-f amplifier has a 

bandwidth of 100 MC centered at 

130 MC—in other words, a pass 

These six Shallcross lumped-constant and distributed- band extending from 80 to 180 M¢ 
parameter delay lines cover a wide variety of pulse, The i-f amplifier is made up of a 
video, and timing circuit requirements. low-noise preamplifier, followed by 


Typical specifications are shown above. Modifications nine stages of distributed amplifi- 


of total delay, tap delay, rise time, attenuation, imped- cation. Each distributed-amplifier 


ance, bandwidth, dimensions, and mounting are readily stage contains six tubes, making a 
possible to match individual requirements exactly. total of 54 tubes. The tube em 
For detailed specifications and dimensions of basic ployed is the military version of the 
types, send for Bulletin L-38. A copy of Specification 6AK5—the 5654. While 54 may 
Sheet SS-7 will also be enclosed so you may fully out- seem an excessive number of tubes, 
line your delay line requirements for a prompt recom- investigations into other methods 
mendation by Shallcross Engineers. of obtaining the required gain and 
bandwidth have shown that the dis- 


tributed-amplifier technique is the 

most desirable. No other design has 

ispinlidciaeitiiainainae aneauaaibacei been found that offers real savings 
noah eliaai titel COt ETI ae in tube cost, total power drain, or 


simplicity of construction. 
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Getting back to the front end of 
the i-f amplifier, the low-noise pre- 
amplifier uses a type 416B triode in 
a grounded-grid circuit. The i-f 
noise figure is about 5 db, and the 
overall receiver noise figure is 
about 19 db. An AFC system is 
utilized that is relatively simple 
and has proved quite effective. This 
is a dual-channel system, in which 
two narrow-band i-f amplifier chan- 
nels are used, each with a _ band- 
width of 10 MC. One of these chan- 
nels is tuned to 20 MC below the 
center frequency of the i-f ampli- 
fier, and the other is tuned 20 MC 
above the center frequency. These 
amplifiers effectively sample the 
energy content of the spectrum of 
the i-f pulse on either side of its 
peak. When the receiver is prop- 
erly tuned, the i-f spectrum will 
produce equal outputs in the two 
channels. Any unbalance in the 
outputs of the two channels signi- 
fles improper tuning. This unbal- 
ance is detected and used to correct 
the local-oscillator tuning. 

The remainder of the receiver 
contains a_ distributed detector, 
video amplifier and line drivers, 
gain control circuits, and a sensi- 
tivity-time-control circuit. 

In the PPI, a special 16-inch 
cathode-ray tube preserves. the 
high-resolution capabilities of the 
system. Although the tube has no 
inusual or unique characteristics, 
it does represent a combination of 
the best known techniques to give 
high resolution for this application. 
The resolution obtainable is better 
than 1000 lines/ diameter. 

Instead of the usual servo system 
to drive the rotating deflection 
yoke in step with the antenna, a 
simplified synchronous motor drive 
system has been devised. In this 
system, an alternator is geared to 
the antenna at about 80 times the 
speed of the antenna. The 80-cycle 
voltage from the alternator is used, 
after amplification, to excite a syn- 
chronous motor in the PPI that 
drives the deflection yoke through 
a corresponding gear train. The 
system is designed to hold the de- 
Hection yoke within 0.1 degree 
of the relative position of the an- 
tenna and hold this accuracy in the 
face of the greatest accelerations 

be expected from the antenna. 
This system has many possible 
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RCA “Time-Proved” Tube Designs 


... for longer life 


The remarkable endurance of RCA Power Tubes in radio 
communications is due in great measure to RCA “proved-in”’ 
designs that have stood up in practical transmitter operation 
over many years. They are your answer to lower tube costs per 
hour of operation. 

For prompt service on RCA Tubes, contact any RCA Tube 
Distributor (located in all major cities). Tube technical data on 
mobile communication types can be obtained from RCA, Com- 
merical Engineering, Section F50P, Harrison, N. J. 


TUBES for COMMUNICATION 


Radio Corporation of America®* Harrison, N. J. 
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Regulation in less 


than '/soth cycle... 


Output of typical electromechanical 
regulator. 


‘Output ‘el Curtiss- Wright Distortion 
Eliminating Voltage Regulator from 
same input. Actual oscillograms of 
60 cps voltage. 


Actual 60 c.p.s. waveform 


PLUS Pure Sine Wave Power 


CURTISS-WRIGHT 


Electronically regulates 
multaneously to ~ 1%. 


LINE REGULATOR 


r.m.s. and peak voltage si- 


Reduces typical power line distortion to less than 0.3%. 


Furnishes 1.4 KVA of distortion-free power. 


Introduces no phase shift between input and output. 


Simultaneously provides additional 4 KVA of +1% 
electromechanically regulated power. 


Faster time 
I~, th or 330 
onds) plus the unique ability to 
eliminate line these 
are the reasons why the Curtiss- 
Wright Distortion Eliminating 
Voliage Regulator has been chosen 
by more and more la 
and production test departments 
Besides 


recovery (less than 


cycle, microsec- 


distortion 


boratories 


general laboratory use, 


this line regulator provides sim- 


calibration of 
. better design of trans- 
synchros, motors .. . 
easier testing of such components, 
with fewer rejects easier, 
more accurate measurement of 
magnetic properties and receiver 
sensitivity better a.c. com- 
puter performance... elimination 
of fast line transient effects. Write 


for details. 


pler, more accurate 
meters. . 
formers, 


Electronic Component & 
Instrument Sales Department 


ELECTRON! 


CS DIVISION 


URTISS- viicit 


CORPORATION + CARLSTADT, 
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ASDE Radar 
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lock-in positions of the deflection 
yoke with respect to the antenna, 
so that a simple cam-operated servo 
system is used to maintain picture 
orientation. 

The design of the 
the 
some 
mentioned, 


deflection sys- 
tube of- 
problems. As 
sweep is produced 
Sur- 


tem for cathode-ray 
difficult 
the 
by a rotating deflection yoke. 
rounding this is a stationary deflec- 
tion yoke off-centering. 
The sweep yoke requires 2 amperes 
peak for one diameter of deflection; 
on the the voltage 
1000 v. The 
induced in the off-centering 
coil by transformer action from the 
sweep presented another 


fered 


used for 


fastest sweep, 
across the coil is about 


voltage 


problem. 
In the off-centering coil it was nec- 
small number of 
turns at high current to minimize 
interaction the induced volt- 
age. The current for the off-center- 
ing yoke must be well regulated to 
preserve This has 
been accomplished by the use of a 
carrier modulator-amplifier-rectifier 
combination, which the d-c 
put is maintained equal to a refer- 
ence voltage. 


essary to use a 


from 


picture stability. 


out- 


The output voltage is 
compared with the reference volt- 
age, and any error is used to contro! 
the input to the carrier amplifier 
and thus the rectified d-c output of 
the amplifier. 
The indicator consists of a dis- 
und a 


ment cabinet. 


play console separate equip- 


In order to ease the 
maintenance problem, an effort was 
made to keep as much of the equip- 
ment as possible out of the display 
Since the equipment 


inet can be located out of the oper- 


console. cab- 


ations room, it will be much more 
accessible for 


The 
the Engineering Model of 


maintenance. 

obtainable from 
ASDE is 
This was obtained 
r the 
equipment and shows a four-engine 
aircraft (DC-6) at a 
mile. 


resolution 


shown in Fig. 4. 


during the shake-down tests of 


range of 0.4 
the 16-inch- 
PPI is shown at full seale. 


This portion of 
diameter 
The airport was covered with snow, 
and the runways are outlined by 


the snowbanks along the runways. 
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en IMPORTANT 


to 10,000 present 
adnate ceed Magnecord users... 


all three output signal compo- 
nents. To attain the required pre- 
cision, this technique demands 
much care in execution, particu- 
larly because the total rise time 
of a step function in the Q chan- 
nel is very long as compared to 
the tolerance. A high order of 
OS( illoscope stability is essential, 
both as to sweep trigger timing 
and pattern position. 


A Simplified Procedure 


lhe awkwardness of the direct 
method can be avoided DV use of 
a more rapid and equally precise 


“ NEW! P.63-AX Recorder 
technique. A special, easily-gen- . — 


Mechanism, less case, fo 


erated color-bat pattern can be aunting $415 


employed that will provide a sensi- 


tive indication of chrominance-vs- 


luminance delay. The technique is 
based on the fact that equal, but 
opposite, simultaneous transitions 


in the three signal components 

must, of necessity, produce equal, convert your present tape recording equipment 
but opposite, waveform p: ns ° ° 

a a ee to the industry’s highest standards 

row gray bar of high luminance. 
and having sharp edges, in a color 
field of constant value and low 
luminance provides an_ extreme 
case of such a pair of transitions vel er than 
Such a pattern is a valuable tool say Deine ra new am] ul laboratory specification Freque pine 


po 10 to 15.000 eveles at 15 TPS 
for luminance-vs-chrominance de- 


‘ 
Signal to noise ratio ) db at 
| 


HD full track 


lay indication, since it must pre- 

sent a symmetrical waveform pat 

direct drive 4 
ynehronous di 
Since the pulse rise time oft t re swiftly ops 
net ; or , Lape peeds 

color signal component is longe changed by 


tern if delays are correct 


than the luminance component, seals cde 
ind auton 


apparent that some chroma ward and 


, : : : 
overlap the leadine and trail ( inual 

P | progral 
edges of such a gray bar ina Solenoid WARTS equalizer and modification kit 
field. This phenomenon will a cally puts greatest ke tion o1 ill be available at very modest cost 


; unwinding } 
a Wavetorn 


¢ y ib FREE BROCHURE et all the 
“horns” of subcarrier rv ikes eel iut t Use the convenient coupon today! 


on the top ol 


bar pulse, 
trated. In a normal nal, thess 
oo “horas” chun adily MPagnecorad,inc 
compared for symmetry, | 7 , 1 7 


A Ao LOCCL C4 fF Ss wrk ft 


MAGNECORD, INC 


1101 S. Kilbourn Ave., Chicago 24, lil. 
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Color TV 


(Continued from page 187 


HUH. 


® dividual cycles of subcarrier rela- 
mRADIO . i 
tive to the pulse position tends to 
VACUUM ELECTRONIC COMPONENTS ; 
confuse any judgment of symme- 
try. If the subcarrier lock-in is 


de-activated for the purpose of the 
test, however, a smooth and com- 
plete envelope of the chroma-sig- 
nal transient response will become 
distinctly apparent. 

The choice of an optimum sig- 
nal configuration for this test 
method can be determined within 


narrow limits by a few elementary 
considerations. The amplitudes of 
the chroma subcarrier envelopes 
(both I and Q components) and 
luminance (Y) pulse should be 
roughly equal and of adequate 
level. In addition, it is desirable 
that the primary components 
(RGB) be formed simply by re- 
sistance matrixing of pulses of 
identical polarity to alleviate any 
suspicion of delay differentials in 
the special color bar signal 
source. These conditions are met 
by using a_ red-magenta_back- 
ground color field with the red 
and blue components proportioned 
to produce equal values of I and 
What is the Current Ratin Q. An oscillogram of the primary 

gq | component waveforms is shown in 
Fig. 1 and the resultant encoder 


® } 
of | Vacuum Capacitor? output is illustrated in Fig. 2 


The current ratings of all Jennings vacuum capacitors are established | The Unibar Generator 
on our own 75 KW test transmitter at frequencies of 3 to 16 mc. The circuitry needed to gener- 


At least three capacitors of a given type are tested in the plate ate these waveforms is simple in 
circuit of this transmitter. They are mounted in still air, painted with nature. The three primary pulse 


ee eee : : signals are derived from only two 
a temperature indicating paint, and allowed to reach a maximum ; 


‘ sulses, a wide one to define the 
temperature of 175° F.—a conservative figure arbitrarily chosen . 


to give a uniform basis for rating. The current passing through the 
capacitor at this temperature is computed from the voltage reading 
of a Jennings J1002 VTVM, which is a peak reading kilovoltmeter for oscilloscope examination only, 
that reads directly through a frequency range of 20 cps to 50 mc. | there is no necessity for provi- 
The maximum allowable operating temperature is much higher than sion of vertical rate blanking. 


175” F. and is different for each capacitor. avoiding one of the complications 


limits of the color field and a 
narrow one for the gray bar. In- 
asmuch as the pattern is intended 


Current ratings established in this manner can be doubled by the of generating color-bar patterns 

use of forced air cooling and at least quadrupled by water cooling. tor ag 18 ee eee 
ae transmission. 

We invite you to send for a recently published catalog A 

summary describing all of our vacuum capacitors, vac- 


uum switches, and high voltage measuring equipment. 


circuit using seven dual 
triodes satisfies this requirement. 
A block diagram is given in Fig 
3, above. Adjustments are pro- 
vided for width and delay of both 


° ; | pulses, as well as balancing con- 


JENNINGS RADIO MANUFACTURING CORP. 970 MCLAUGHLIN AVE. P.0. BOX 1278 - SAN JOSE 8, CALIF. AA As./AiiA iain aise aaa 
eliminate all chroma in the gray 
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bar. The range of the pulse de- 
lay adjustments is such as to per- 
mit placing the narrow gray bar 
close to the beginning of the line 
interval to permit detailed exam- 
ination with a minimum of de- 
mand on the oscilloscope delay 
and expansion circuits. 

The shape of the edges of the 
narrow (gray) pulse as gener- 
ated is of interest, since inherent 
symmetry is essential. In addi- 
tion, the rise time of the pulse 
edges should be such as to permit 
it to be passed through the lumi- 
nance channel of a typical en- 
coder without serious effect on its 
symmetry. It has been found that 
a rise time of 0.2 usecs is the 
shortest that will meet this re- 
quirement, as shorter rise times 
tend to produce in the average 
luminance channel an overshoot 
of sufficient amplitude to confuse 
the desired final symmetry indi- 
cation. Fortunately, simple ca- 
pacitive loading in the narrow 
pulse amplifier of the unibar gen- 
erator can produce an _ output 
pulse of adequate symmetry with 
this rise time. An oscillogram of 
the narrow pulse (the green out- 
put of the unibar generator) is 
shown in Fig. 4. 


Encoder Application 

To check chroma-vs-luminance 
delay in an encoder, independent 
tests are made of Y vs Q delay, 
then I vs Y delay. The delays are 
stated in this order because, al- 
though the Y signal is used as a 
reference, the Q delay is normally 
fixed by the characteristic of the 
Q channel filter. Any required 
adjustment is accomplished by 
changing the lengths of the Y and 
I delay cables. 

Checks are made of each chroma 
signal’s delay relative to lumi- 
nance, deactivating the circuits of 
the encoder that produce the un- 
wanted chroma signal component 
It has been found that a narrower 
gray pulse width is desirable for 
checking TIT vs Y delay than for 
checking Y vs Q. The optimum 
widths are roughly 1 usec for 1 
and 2 usecs for Q 

A series of oscillograms are 
shown in Figs. 5 through 12, to 
illustrate typical appearances of 

(Continued on page 190) 
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Are You an Engineer 
Who is lost in the Mob? 


Has a year or two of your present job made it obvious that 
you're just one of the mob and the odds on your being seen 
let alone given some challenging assignment—are pretty sad? 


We’re offering challenging careers—not jobs—that can be just 
as exciting and rewarding as your initiative makes them . 
Career opportunities in circuitry, applications, development, 
equipment design, electron tube and transistor development 
and production. 


Submit resume or address request for personal interview to 


D. Bellat, Personnel Director, Tung-Sol Electric Inc., 200 
Bloomfield Avenue, Bloomfield, N. J. 


ts) TUNG-SOL 


EAST ORANGE + BLOOMFIELD, N. J. 


nformation, use inquiry card 


N Color TV 
What are YOUR pape tube 


\ 
requirements? Continued from page 189 


- @ ovecial size 
0. shape correct and incorrect delay ad- 
justments. It is apparent that an 


e Litical error in Y vs Q delay of .05 Secs 


tolerances the FCC tolerance) is readily 


High) observed. For I vs Y delay, errors 
dielextric of .02 usecs can easily be detected. 
strength This sensitivity can be matched 

by the direct measurement meth- 
High 


tensile 
strength Decoder Application 


@ Dimensional The unibar venerator encoded 
stability ignal with correctly-adjusted de- 


ods only with a great deal of care. 


lavs is an ideal calibration stand- 
® Low unit cost x 

ard for receiver delay adjustment 
Prompt delivery since its self-proving feature 
in any quantity makes it completely trustworthy. 
An adequately sensitive indication 


can be obtained by examination 


of the picture monitor display fo 
ymmetry of appearance of the 
edges of the bar. A more precise 
Can determination might be accom- 
plished by a special test matrix 


of Y, | and Q decoded signals in 


meet your exact SpecificaliONs vir pairs we fit 


tate oscilloscope waveform exam- 
You can order from Precision in an infinite variety of sizes, shapes, ination of the residual edge tran- 
I.D.’s or O.D.’s and be sure of the finest quality and construction, OTA TOT Rees 
plus uniformity throughout. You can specify kraft, fish paper, ace- 


tate, combinations, phenol impregnation, etc., whichever material is 


best suited to your particular application. 
Precision’s modern high production facilities and rigid manufac- 

turing control bring you all these advantages at lowest possible cost! Opti cal Radar 
Request samples and Arbor List of over 2000 sizes. 


Continued from page 111) 


PRECISION BOBBINS CUT COIL COSTS 
@ Eliminate rejects, waste, loss of time. Order 


than 360/30 or 12 sides to the 
mirror. At present, a 4-sided mirror 


slots or holes. Flanges cut to your specifica- and a maximum scan angle of 30 


in any size or shape, plain or fitted with leads, 


tion. Ask for samples and bulletin. are used. Hence, the mirror turns 

through 15° for a single full scan. 

Sales Representatives in: Since there is 90° between facets, 
there is a dead time of 90-15/90 


rs) 5) 
Sod. * 


New England: Framingham, Massachusetts, Trinity 3-7091 
Metropolitan New York, New Jersey 


Jersey City, New Jersey, Jourr quare 4-3574 If it were desirable to keep the 
tate Ne Syracuse, New York. Syracuse 4-214] 
Upstate New York N k, Syracuse 4-214] same time scale as real radar 
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic } 10 : th 
-OUS » say ‘ ax l 

Indiana, Southern Ohio: Logansport diana, Logansport 5 ¥) ml itn iV, a maximum 
Caiheidins Pasadens “Cobtordio Sucamocs 0:40) scan angle at ~zm, the parameters 
Canada: Montreal nada, slr 337 vould have to be arranged as 


ollows 


2057 W. CHARLESTON ST. CHICAGO 47, ILL. 


” Plant N 2 we Hartford. Co 


Tele-Tech & ELECTRONIC INDUSTRIES - June 1956 


1O.8M 


200 rpm 


irrol would ia 
Ls00 16 


100 
Ho 


Ix. Resolution. For ultimate real- 
:m, it is desirable that the system 
operate as efficiently as real radar, 
not more nor less. In the matter of 
resolution, one must of course 
specify a particular radar. The 
resolution in azimuth for radar is 
aid to vary from a fraction of a 
The res- 
olution in range of course depends 


degree to as much as 10 


on many things such as pulse width, 
range seale, the properties of the 
cathode ray oscilloscope used, ete. 
For example, on the 200-mile scale 
the resolution is not better than 
mile. The resolution capabilities 
of the pick-up device can be made 
better than radar if care is ob- 
served in the optical system. At 
present, two spots 144 in. in diam- 
ter whose near edges are separated 
by 14 in. along a radial can be re- 
solved into two separate target 
pulses by the “‘pick-up” device when 
placed 10 ft. from the screen. 

Azimuth resolution at present is 
about 42°. What is as important as 
equalling the capabilities of radar 
in simulating it, is not surpassing 
these capabilities. Adjustment to 
any desired degree of resolution 
can be accomplished on the pick- 
up device by merely replacing the 
round aperture in the optical sys- 
tem by two adjustable, mutually 
perpendicular slits, one in the plane 
of the multi-facet mirror rotation; 
the other perpendicular to it. 

The above figures are, of course, 
average since resolution depends 
on many factors, both in real radar 
and in simulated radar as well 


Simulation of Additional Factors 


A. Ground Clutter. Ground clut- 
ter is simulated in this system sim- 
ply by projecting on the screen any 
prescribed contour of light. This 
contour is reproduced almost exact- 


Continued on page 192 
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ENGINEERS, 


Electronic & Mechanical 
PHYSICISTS: 


Top Grade Openings 
At Melpar Leader in 


Electronic Research & Development 


Due to our continuing expansion program, a number of top grade 
openings exist in our new laboratories suburban to Washington, 
D. C. We urge you to consider the following: 


1. At Melpar the engineer is not tied to a pre-arranged schedule of 
advancement. Instead, promotion and advancement are based on 
individual recognition, where skill and ability are the paramount 
factors of determination. 


2. Melpar has doubled in size every 18 months for the past 10 years 


New openings occur constantly. This enables the engineer to ad 
vance to positions of increased responsibility as soon as he is ready 


3. Our unique “project team” basis of organization gives the engi 
neer an opportunity to participate in entire problems from concep- 
tion to completion of prototype, and thus experience the “over-all” 
approach to engineering problems necessary to eventual directorship 
responsibility. 


4. Our new air-conditioned laboratories encompass over 285,000 
square feet and offer complete facilities for creative research and 
design. In addition to our central Model Shop, supplementary facili 
ties, personnel and test equipment are available for immediate use 
within each project group. 

5. The Northern Virginia Area, suburban to Washington, D. C., in 
which Melpar is located, offers excellent living conditions, enjoys 
the Nation’s highest per capita income, fine homes and schools. Rec- 
reational, cultural and educational facilities abound. Fully-accredited 
graduate courses are offered at the Melpar laboratories and at 5 
iniversities in the Area. 


Top Grade Openings Exist in These Fields: 
Network Theory ° Systems Evaluation ° 

SHF Receivers * Analog Computers °* 
Computers ° Radar and Countermeasures ° Packaging Electronic Equipment ° 
Pulse Circuitry * Microwave Filters * Flight Simulators * Servomechanisms * 
Subminiaturization © Electro-Mechanical Design © Small Mechanisms * Quality 
Control and Test Engineering 


Microwave Technique ° UHF, VHF 


Magnetic Tape Handling . Digital 


Write for complete information. Qualified engineers and 


will be invited to visit Melpar at Company expense 


Write: Technical Personnel Re prese ntative 


M E L PA Fe Incorporated 


A Subsidiary of Westinghouse Air Brake Company 


3090 Arlington Boulevard, Falls Church, Virginia 


Positions also available at our laboratories 
Cambridge, Mass., 99 First St.: Watertown, Mass | Galen St 
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Optical Radar 
(Continued from page 191) 


EIMAC Vacuum Switches ly by the “pick-up” device on the 
radar indicator. 
2 es 6 B. Noise. The 1P21 photo-multi- 
for high-voltage switching plier tube is a natural noise gener- 
ator. The white noise (or grass 
in severe environments. | can be varied in intensity by vary- 
ing the level of ambient light. Al- 
most any signal-to-noise ratio de- 
sired can be achieved. 

C. Target Size. Since the size ot 
the target image on the radar indi- 
cator resulting from the signals it 
receives from the “pick-up” device 
will be proportional to the size of 
the light spot, larger targets are 
simulated by larger spots. 

D. Simulation of Altitude and 
IFF. Future plans involve simula- 
tion of altitude and IFF in addition 
to range and azimuth by means of 
modulation of the target lights. 
This is still in the experimental 
stage however. 


Nonlinear Relation Between 

Range and Time 

The time delay between the send 

ing and receiving of a pulse from a 

radar antenna to a target is direct 

In explosive atmospheres and high altitude ly proportional to the range of the 
target. Unfortunately this linea: 
relation does not exist between 
operate reliably and safely. time and range in the present simu- 
lated system. As has been pointed 
out previously in the simulated sys- 


airborne conditions, Eimac vacuum switches 


Used extensively in air and ground 


mobile applications, the small size and fast tem R=h tan, ~=h tan 2ot. Now 
for small angles (7 = 20°) the ap- 
proximation tan 7 A is quite 
make them ideal for antenna changeover. sufficiently accurate, and if the 


closing time of Eimac vacuum switches 


They handle RF peak potentials up to “pick-up” device is removed suffi 
ciently far from the screen no prob- 


20kv in this service, and 1.5 amps at 5kv lem arises. However, if space is 


in DC switching service. limited and/or optical problems be- 
come serious at great distances, 
Eimac single pole double throw vacuum other solutions must be found. 
switches are available in four types, One simple solution would be to 
including pe om pulse tiabiie use a non-linear scale on the face of 
the radar screen. However, this 
would introduce a degree of unreal 
If you have a switching problem, ism. Several schemes are now un- 
write our Application Engineering der consideration. One method in- 
Department for furtherinformation. volves producing a sweep voltag: 
shaped like the tangent curve in 
stead of the conventional sawtooth 


EITEL = MCCULLOUGH INC curve. Different methods for gen- 
. 2 


S AON BR NO CALIF OR N A erating the tangent curve are now 


The World's Largest Manutacturer of Transmitting Tubes in the experimental stage but a 


few show good promise of success 
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Direction Finders 


(Continued from page 92) 


cates that the necessary screen 
structures, at the wavelengths in 
question, would be more cumber- 
some than appears acceptable. (The 
screens must be spaced from the 
antenna a_ sufficient number of 
wavelengths to avoid minimizing 
their effectiveness by diffraction. ) 
Another possibility would be to 
eliminate ground reflection by suit- 
able treatment of the ground in the 
vicinity of the antenna. Consider- 
ation of the geometry shows that, 
for low and moderate heights of the 
antenna above ground, all ground 
reflections contributing to the inter- 
ference pattern take place fairly 
close to the antenna. As an ex- 
ample: For an antenna height of 
20 ft., all points of reflection on the 
ground lie within a radius of 1000 
ft. By imparting to the ground sur- 
face an adequate “roughness” in 
relation to the wavelength involved 
and thereby insuring random scat- 
tering of the incident waves, the 
effect of ground reflection would be 
practically eliminated. However, 
shaping the ground within a 1000 
ft. radius would seem impractical. 

Based on these considerations, a 
dual height diversity antenna ar- 
rangement employing two identical 
antennas was incorporated in the 
AN/CRD-6. Antenna heights of 20 
and 26.6 ft., respectively, were 
chosen as a result of a detailed 
analysis of the two interference 
patterns to minimize coincidence of 
nulls. vii 5 shows the calculated 
signal strength at a 20 ft. and 26.6 
ft. antenna as a function of dis 
tance from the D/F antenna site to 
the transmitting aircraft for a 
frequency of 394 mc. The solid 
curve represents the signal strength 
at the 20 ft. antenna and the broken 
curve the signal strength at the 
26.6 ft. antenna. It should be noted 
that the nulls are not coincidental 
A horizontal separation of approxi 
mately 75 ft. is maintained between 
antenna structures to minimize 
mast assembly reflections which 
might result in D/F bearing errors 

A comparator in conjunction with 
a single radio receiver automatical- 
ly compares the signals furnished 


(Continued on page 194 
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Accuracy 
Counts 


You Can Depend on 
ARC Test Equipment! 


The Type H-14A Signal Generator has two uses: 
(1) It provides a sure and simple means to check 
omnirange and localizer receivers in aircraft on the 
Gini field, by sending out a continuous test identifying 
‘camel Geman signal on hangar antenna. Tuned to this signal, indi- 
vidual pilots or whole squadrons can test their own 
equipment. The instrument eee voice transmis- 
sion simultaneous with radio signal. (2) It is widely 
used for making quantitative measurements on the 

bench during receiver equipment maintenance. 
cca The H-16 Standard Course Checker measures the 
Standard Course Checker accuracy of the indicated omni course in ARC's 
H-14A or other omni signal generator to better than 
Y2 degree. It has a built-in method of checking it 

own precision. 


Type H-12 Signal Generator (900-2100 me) is 
equal to military TS-419/U, and provides a reliable 
source of CW or pulsed rf. Internal circuits pro- 
vide control of width, rate and delay of internally- 


— generated pulses. Complete specifications furnished 
UHF Signal Generator on request, 


Dependabie Airborne Electronic Equipment Since 1928 


ircraft Radio Corporation 


BOONTON, NEW JERSEY 


VHF Navigational Receivers * 900-2100 Mc Signal Generators * UHF and VHF 
Receivers and Transmitters * 8=Watt Audio Amplifiers * 10-Channel Isolation 


Amplifiers * LF Receivers and Loop Direction Finders © CD-1 Course Directors 


* June 1956 For product information, use 


True Hermetic Sealing 
assures Maximum Stability 


n AMPERITE 


RELAYS and REGULATORS 
Thermostatic DELAY RELAYS 


2 to 180 Seconds 


e@ Actuated by a heater, they operate on A.C., D.C., 
or Pulsating Current. 


Pr 

Hermetically sealed. Not affected by altitude, 

i moisture, or other climate changes. 
f t @ SPST only — normally open or normally closed. 


Amperite Thermostatic Delay Relays are com- 
aah! pensated for ambient temperature changes from 
. av 55 to +70° C. Heaters consume approximately 

j 2 W. and may be operated continuously. The units 
are most compact, rugged, explosion-proof, long- 
lived, and — inexpensive! 

TYPES: Standard Radio Octal, and 9-Pin Miniature 


PROBLEM? Send for 


Also — Amperite Differential Relays: Used for auto- 
Bulletin No. TR-81 


matic overload, under-voltage or under-current protection. 


BALLAST REGULATORS 


Amperite Regulators are designed to keep the current in a circuit 
automotically regulated at a definite value (for example, 0.5 amp.) 

For currents of 60 ma. to 5 amps. Operate on A.C., D.C., Pul- 
sating Current 


‘WITH AMPERITE 


ARGER | VOLTAGE VARIES 
| ONLY 
2 Yo 
Hermetically sealed, they are not affected by changes in altitude, 
y y J 


ambient temperature (—55° to +90 C.) 
light, compact, most inexpensive. 


Write for 4-page Technical Bulletin No. AB-51 


AMPERITE CO., Inc. 
561 Broadway, New York 12, N.Y. 
Telephone: CAnal 6-1446 


In Canada: Atlas Radio Corp., Ltd. 
560 King St., W., Toronto 2B 


T9 
BULB 


r humidity ... Rugged, 


AMPERITE 
wy 


ey 


paste 


Individual inspection 
and double-checking 
se — assures top quality 


Eee of Amperite products. 
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(Continued from page 


by each antenna, determines which 
antenna is furnishing the stronger 
signal, and connects this antenna 
through the receiver to the bearing 
indicator circuits. A simplified 
block diagram of this unit is shown 
in Fig. 8. Comparison of the two 
antenna RF outputs is accomplish- 
ed by switching the receiver peri- 
odically from one antenna to the 
other and comparing the corres- 
ponding receiver output voltages. 


[ 
} 


Fig. 9: Block diagram of local station 


The antenna furnishing the 


‘ 


stronger signal, called the ‘‘operat- 
ing’? antenna, supplies directional 
information for a period of ap- 
three 
output of the other antenna called 
the “sampled” antenna is sampled 


proximately seconds. The 


for a period of 0.3 sec. 

In analyzing the operation of the 
comparator (Fig. 8), assume that 
antenna #1 is furnishing the 
stronger signal initially and is con 
nected, for approximately 3 sec. to 
the input of the radio receiver by 
means of the RF switching relay 
which is controlled by the multi- 
vibrator in the timing circuit. The 
30 cycle demodulated D/F 
of the receiver is applied to the 


output 


indicator through the disabling 
relay and also to the amplitude 
comparison circuits where a D¢ 
voltage proportional to the anten- 
na’s signal voltage is stored. Si- 
multaneously, the antenna’s corre- 
voltages are 


sponding reference 


applied to the azimuth indicator 
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through the reference voltage 
switching relay 

ontrolled by the 
: lapse of approximately 3 


the multivibrator causes the 


which is also 


multivibrator. 


switching relay to connect 
ntenna #2 to the receiver for a 
period of 0.5 Ser During the 


“sampling” period, the disabling 


elay shorts the input of the bear- 
ng indicator so that the indicator 


pointer is not affected by the 
sampling operation. At the same 
time, the 30 cycle receiver output 


applied to the amplitude compari- 


son circuits where a DC voltage 


proportional to 


antenna #2’s out- 


put is developed. If 


this voltage 


| and 
does not exceed that stored from 


ntenna #1, the original cycle is Ss P a  b e 
peated and the reference voltages 

re ot switched RE. nowever, 
antenna #2 provides 


signal, the cevcling 


the stronger 
operation Is 


versed and antenna become 
le Operating antenna, antenna 
the sampled antenna 


nd the 
ana re 
responding reference 


voltayes are 


* + e a 
miniaturization 
witched to the indicator 
Other System Components 


\ block diagram of the complete 
cal station is shown in F 


A standard Air Force developed 
ground based, military UHF 


Q 
} 


ly 


radio 

ceiver is used in the AN/CRD-6 
or amplification and demodulatio1 
ot the D F signal The receiver IS eS tere A oS na gt 
designed to provide 


; Transistor Transformer } . 
re ept ion Of 
\M signals 


Encapsulated 

a dee ; Ja: Magnetic Amplifier 
on any one of I/90 ‘ ; ) P 
crystal controlled channels, spaced 


Plug-in Transformer 
7 


at 100 Ke intervals from 225.0 M¢ 


on. 


to 399.9 mc, 10 of which may 


Designed and built to the most precise demanding specifications 
preset and selected automatically. of the Avionics industry, Celeco components give better perform- 
The receiver is a triple conversion ance with less weight and space. 
superheterodyne employing a crys- 


tal synthesizer utilizing 38 crystal 1. 
inits. These units provide the basi 

frequency control for the full 
hannels. The 


Thin-gauged, grain-oriented nickel alloys yield im- 

proved performance. 

1750 . Glass, asbestos, silicone, and polyester film insula- 

receiver has a 3 wv tions allow higher operating temperatures. 

sensitivity for a 10:1. signal-to- aa : 

sil iia Latest epoxy and silicone rubber encapsulation 
Special 


techniques highly developed at Celco. 


design 


rporated in the receive 


Take advantage of the Celco design and production experience 
ide satisfactory performance when 


in this specialized field . 
ed as part of the D/F facility 


. call RAmsey 9-1123 or write today. 


athode follower respo1 
yeles are provided. To elco Engineering Laboratories Ca. 
Vstem Instrument errors, 


MAHWAH, N. J. 
30 evele phase snitt resulting 


al amplitude, 7 : 4 
hanges, and Toto 
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(Continued from page 195) 


operating frequency changes is 
kept to a minimum. In addition, 
the receiver has a long AVC time 
constant of approximately 2 secs. 
to maintain the receiver gain con- 
stant during the sampling period 
so that the correct ratio of signals 
is maintained. 


GOING OUR WAY ? 


ENGINEERS and PHYSICISTS are going 
one direction at MOTOROLA... UP! 


We, at Motorola, know where we’re going—and 
we're confident about getting there. If you, too, 
believe there’s plenty of room at the very top— 
why not join us? You'll be teaming up with men of 
vision in an organization that respects creative- 
ness as well as hard work. We think you’ll grow 
with the challenging assignments at Motorola— 
missile guidance, radar, microwave, and the many 
other pioneering projects. 

Motorola’s continuing expansion program offers 
excellent opportunity for advancement to match 
your abilities. But, just as important to an engi- 
neer or physicist, the daily challenge to the im- 
agination will bring the strong sense of accom- 
plishment you seek. 


MICROVOLTS PER METER 


If you're an electrical engineer, mechanical engineer, physicist, physical chemist or 
metallurgist (senior or junior level), and looking for more important assignments in: 


CHICAGO, ILLINOIS 


Engineering Personnel Megr., 4501 W. Augusta Blvd., Chicago 51, Illinois 


196 


Two-Way Communications 
Receivers and Transmitters 
Power Supply 

Antenna design 

Systems Engineering 
Microwave 

Pulse Circuit Design 
Systems Design 

Circuit Design 

Field Engineers 


Microwave Maintenanc: 
Airborne Radar 


Military Communications 
Receiver and Transmitter Design 
Circuit Design 

Antenna Design 

Radar Design 


Consumer Products 

Television (color) Engineering 
Radio and Car Radio Engineering 
Transistor Engineering 


PHOENIX, ARIZONA 


Research Laboratory 
Microwave Antennas 
Transmitters and Receiver 
Modulators 

Pulse and Video Circuitry 
Environmental Test 
Packaging of Missile Born« 
Electronic Equipment 
Radar Systems Design 
Logical Circuitry 

Servo Mechanisms 


RIVERSIDE, CALIFORNIA 


Military Operation Analysis 
Dynamics Analysis 


Analog Computor Flight Simulation 


Digital Computor Analysis 
Digital Computor Design 


lransistor Applications 
Electro-Mechanical Devices 


Semi Conductor Division 
l'ransistor Application Engineers 
Physical Chemists 

Metallurgists 

Physicists 

Production Engineers 

l'ransistor Device 

Development Engineers 


(65 miles from Los Angeles) 


Circuit Design 
Microwave Systems 
Servo Mechanisms 
Missile Systems 
\crophysics 


For Assignments with a FUTURE UNLIMITED write: 


MOTOROLA inc. 


on pages 209-210 


eZ 


USN3 
TIO 


ONiIdv 38 


4 


Fig. 10: Av. sensitivity of 16 systems 


A target transmitter feeds an 
omnidirectional antenna placed ac- 
curately in line with the D/F 
antennas and the resulting signal 
is used for system calibration and 
self-check. This unit possesses crys- 
tal controlled channel capabilities 
commensurate with the D/F 
receiver and provides approximate- 
ly 1 v. of signal energy to the target 
antenna cable. The unit is built to 
laboratory signal generator stand- 
ards and has a calibrated adjust- 
able output from 0.5 wv to 0.5 v. in 
addition to the fixed 1 v. output. 
30th the receiver and transmitter 
were developed under an Air Force 
contract by Collins Radio Co. 

The local control unit in con- 
junction with a remote control unit 
permits complete control of the 
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local station from a remote point 
over two balanced pairs of tele- 
phone type cable and a ground 
return. The local control unit serves 
two primary functions: It trans- 
mits D/F intelligence to the remote 
stations and it exercises complete 
control of the local station upon 
the receipt of the proper electrical 
commands from the remote point. 
For remote operation, the D/F 
bearing voltage is amplified in the 
local contro] unit by means of a 
low distortion, high quality am- 
plifier and matched to one balanced 
pair of the remote cable through 
a repeat coil. In a similar manner, 
one phase of the antenna reference 
voltage is amplified and matched 

the second balanced pair of the 
remote cable. 

The contro] circuits in the local 
control unit provides for system 
on-off operation, target transmitter 
operation, and channel selection on 


both the receiver and transmitter = TO =SPEED 
by means of ; r of c 


a number urrent 
EPL ; lovtnad valewe SMALL PATTERN KLEINS 
sensitive an¢ polarize¢ relays. WITH NEW COIL SPRING 


Several direct current possibilities 

are made available to the coils of 

one or more of these relays through - ' : : 
“ ; You just can’t beat Klein pliers for 

contact arrangement and manual SS 

circuit selection at any one of the smooth, 


remote stations. The current pos- merce > dependability whatever your pro- 
compact oblique- 2 ; 


YOUR PRODUCTION 


easy Operation—for steady 


sibilities are zero an various ; 3 ‘ . , , rte: 

ilities are zero and various cutting plier duction job. That's because Kleins 

degrees of positive and negative ' 6 
: . are quality made of finest tool steel, 

currents. Phantom circuits are used 1 : 

to transmit the control currents 


precision fitted—individually tested. 
over the same conductors used for 


307-5'4C Handles fit the hand to perfection— 
the V/F ¢ ‘eference signals slim long-nose plier ‘ . 
the D/F and reference signals. . ? knives shear through toughest wire 
The matched pair carrying the oh 

nae: y ase. 
D/F signal serves as one leg of ore = 
the circuit and the matched pair . 
carrying the reference signal serves 203-6-SCP-C bigger than ever—in standard size 
as the other leg. The ground 


And now the Klein plier selection is 


Sey needle-nose plier patterns—in new compact patterns 
circuit is used as the common con- 


nection. A block diagram of the specially designed for intricate wiring 
remote station is shown in Fig. 7. 
For single remote station operation, 


and cutting in confined space. Avail- 
able with or without a flexible steel 
the junction box shown in Fig. 7 ; ; , . 
. ; chain-nose plier leaf spring. 
is not required; only the remote ‘ ‘ 
4 gee . : The improved coil spring replaces 
control unit and the azimuth indi- 
cator which is identical to the local sid, 
licat ; Write for your free 
indicator are use > . 
ASK YOUR SUPPLIER copy of the Klein 
Foreign Distributor: Pocket Tool Guide. 


former leaf and volute springs. 


The remote control unit receives 
the bearing voltage arriving over lntecnattanel Standeed Contains informa- 
one of the balanced pairs and Electric Corp., tion on all types of 
matches it to the phase meter New York Klein Quality Pliers. 
circuits in the indicator at the = 


proper level. In addition, the D/F V4 ; , 
signal is also amplified and fed to a A Mathias { { IN cc & Sons 
loud speaker in the indicator for \ » \ 
monitoring purposes. The single \ N \s y Established 1857) 1857 
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° 


Automall DETERMINATION / lus of Keps 


o RESISTANCE .. CAPACITANCE 


CLIPPARD PR-6 
- AUTOMATIC RESISTANCE COMPARATOR 


+ r lat ator 


al compari sons of resist- 
AUTOMATICALLY! 
or grading 


nusual 


CLIPPARD PC-5 
Automatic Capacitance Comparator 


Write for free illustrated literature and prices 


biday 
=tLED = 
Ciipperd 


INSTRUMENT LABORATORY, INC. 


7886-T Colerain Road, Cincinnati 24, Ohio 


Manufacturers of R. F. Coils, Electronic Equipment, Miniature Pneumatic Devices 


REPS WANTED 


Manufacturer of encapsulated plug- 
in electronic circuits, wants enginee 
ing reps in the following areas: Los 
Angeles, San Francisco, Dallas, Ch 


cago, Kansas City, Boston, Philadel- 


phia, Ohio, and Upstate New York. 
(Ask for R-6-1) 


Manufacturer of illuminated magni- 
fiers and probe illuminators for hol- 
low component inspection wants man 
ufacturers’ reps, east of the Missis- 
ippi, with proven contacts amon; 
aircraft, electronic and mechanical 
manufacturers, dealing with Ene 
neering and Quality Control Dept 
(Ask for R-6-2) 


Harry A. Lasure, Los Angeles, 
Calif., electronic factory rep for ove 
30 years, has retired from business 
due to ill health. Representation o1 
all lines has been arranged for, so 
that service to the trade will continue 
without interruption. 


Sid Levin and Associates, Cleve- 
land, Ohio, have expanded their cov- 
erage on the Amperex Electronic tube 
line to include West Va., and western 
Pa., along with their Ohio territory. 


Mordy M. Rhodes, formerly with 
Motorola Engineering, has joined 
forces with J. L. Cappels of J. L. Cap- 
pels & Associates, to form Cappels- 
Rhodes & Associates, Inc., manufac- 
turers’ reps, at 1214 W. Madison St., 
Chicago, Ill. The firm specializes in 
the direct sale of industrial electronic 
instrumentation 


Dougherty Enterprises, a Hawai 
manufacturers’ rep firm, has esta 
lished offices at 149 Kaimi St., 
kai, Hawaii. 


Robert A. Waters, Inec., Wayland 
Mass., has beer appointed New Er 
land rep for Non-Linear Syste 
Del Mar, Calif. 


Ralph T. Sullivan, 1551 N. Aust 
Blvd., Chicago 51, Ill., manufacture 
] 


is in the market for a 
tic insulated wire 


Jack Berman, ma? ! 
Los Angeles, Calif., has been awarde 
the 1956 tinguished Salesman’ 


Award | 


valves 
Orang 
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Jack Carney, formerly with Gibbs 
Mfg. and Research Corp., has opened 
a reps office at 905 Knott Bldg., Day- 
ton 2, Ohio, as Jack Carney and As- 


NEW TOOLS 


sociates. 


Farnsworth Associates, 228 N. La 
Salle St., Chicago 1, Ill., is a new 
firm of manufacturers’ reps covering _— 
Ill. and Wis. 


W. E. Fry & Co., Inc., Kansas City, 
Mo., has been appointed to represent 


Krylon, Inc., Norristown, Pa., in 
Kan., Mo., Neb., and Iowa to cover 
radio, TV, electronic industries. 


Hugh Marsland & Co., Chicago, 


has been named sales rep for 12 Mid- 


western states by Non-Linear S\ 
tems, Inc., Del Mar, Calif 


AMCI Precision Hybrid 
Type 1025 


Frequency range: 100 mc to 300 mc 


Electro Sales Associates, Euclid, 


Ohio, has heen appointed exclusive 
sales rep in the Ohio, Mich. area, for 


tors §$PERMITS DETECTION OF 
George P. Walker and Co., Minne- SWR’s AS LOW AS 1.002 


apolis, Minn., has been named exclu- 


sive sales engineering rep for Ten- 
ney environmental equipment in THE TYPE 1025 PRECISION HYBRID is a five-terminal, high-frequency 


Minn., by Tenney Engineering, Inc., network built with particular attention to stability and accuracy of con 
Union, N. J 


the measurement of quantities that have 


struction. It makes possible 


ORRadio Industries, Ir Opetil been, normally, only estimated. For example: this device can be used to 
Vive iV tit SLPICS, i ’ +" nal, 

Ala., has named two new sales reps measure at about 200 me. a reflection coethicient as low as 0.01, with a 
The Howard C. Elliott Co., Cleveland, precision of 0.001 in magnitude and 5° in phase angle 


Ohio, will represent Irish Tape i: 
Ohio, western Pa., and West Va. J. J. 


VERY LOW SWR’s can be i 


Clancy & Co., Angola, Ind., will rep cre (Pa k 
resent ORRadio in Ind. and Ky measured by using the Type ~ 
1025 Hybrid with a suitable fe" 
° ‘ 
Rocke International Corp., New receiver and signal genera- ; : A 
York, N st ee. DCE SPO mle, Ex tor. With additional equip- I > j 
porter and Internationa ales reps 1 , ; 
3 . ment, the phase angle also i 
for Entron, Inc., Bladensburg, Md ; : ‘ R 
can be obtained, permitting 
The Speaker Baffle Div. of the point-by-point plotting of 
B. B. Butler Mfg. Co., Inc., Bellwood, impedance curves like the 
| . has appointed the following new one hown at tl e right 
sales reps: Anderson Sales Co., Bo aap ct to 
ton, Mass.; Edwards-Lohse & Co., 
Cleveland, Ohio; R. Nesbitt Co., Da —— 
aie as ; DIRECT DISPLAY OF IMPEDANCE can bc 
is, Tex.: and Terwilliger Sales Co. 


obtained by using the Type 1025 Hybrid in 
conjunction with the AMCI type 1028 Pola 


& Display Unit (frequency range 120 me to 


Overland Park, Kan 


N. W. Alexander has announced his 
ignation as Sales Manager of the 240 mc) together with a standard d-c oscillo 
Bore Equipment Div. of the Georee 


W Bore Corp., effective June 30. He 


scope and suitable swept oscillator. A typical 


spl IS SHOW in the unreto hec pnoto 
iia Eamalidk aaa eaaeaasien: al € di pla bes a ni I uched | 
Redford Corp., Box 10083, Delavan, graph at the left 
; tower OTHER AMCI PRODUCTS 
Topper Ne Yor State ge 
' : @ VHF Television Broadcast Transmitting Antennas 
Automatic General Sales, Kansa @ VHF Television Diplexing Filters 
City, Mo., has been appointed compo @ VOR Antennas @ Transmission Line Hybrids 
nent manufacturer’s sales rep fo @ Slotted Measuring Lines ®@ Rigid coaxial Transmission line 
Ford Instrument Co., Long Island ®@ Coaxial Line Stretchers ®@ Coaxial R-F Switches 


ANTENNA SYSTEMS — COMPONENTS — AIR NAVIGATION AIDS - INSTRUMENTS 
Guy T. Gunter, Jr.. & Associates, 


Atlanta, Ga., has been appointed rep Manufacturing Co; Inc 

for Crescent Industries, Inc., Chieago, (7 " 

i tn. comet Ala, Ge. Pac 4 WY 299 ATLANTIC AVE., BOSTON, MASS 
° 


S. C., and eastern Tenn. 
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Direction Finders 
(Continued from page 197) 


phase reference voltage arriving 
over the second balanced pair is 
applied to a split phase RC net- 
work comprised of two sections. 
One section shifts the phase +45 
from the original and the other 

45°, thereby providing two volt- 
ages which are displaced in phase 
by 90°. These voltages are ampli- 
fied in separate high quality, low 
distortion amplifiers to the proper 


| level for direct application to the 


phase meter stators. 

The control portion of the remote 
control unit contains a power sup- 
ply which provides current for 
operation of the relays in the local 
control unit and a removable con- 
trol panel. The control panel con 
tains a bank of ten push button 
switches corresponding to the chan- 
nels established at the local station 
and toggle switches for the system 
on-off function and target opera- 
tion. Operation of any one of these 
switches selects and transmits the 
proper current levels to perform 
the desired function. A switch is 
also provided to transfer contro] 
of the system to any one of the 
parallel stations when more than 
one remote station is used. 

When multiple remote operation 
is desired, a junction box is used 
at the master station to furnish the 
bearing signal to all remote 
stations simultaneously. Through a 
method of sequential switching con- 
trolled by the transfer switch on 
the remote control unit, any one 
station at a time is allowed to con- 
trol the system. Each additional 
station requires a remote control 
unit and azimuth indicator identi- 
cal to those emploved at the master 
remote station. 


System Performance 

Extensive engineering evaluation 
and operational suitability tests 
were conducted to determine the 
performance parameters of the 
system. System range in all cases 
has been consistently better than 
contemporary voice communication 
equipment. Fig. 10 shows the sys- 
tem sensitivity in microvolts per 
meter as a function of frequency. 
The dashed curve illustrates the 
threshold bearing sensitivity and 
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the solid curve shows the signal 
strength required for a high quality 
bearing. These figures represent 
the statistical average for 16 sys- 
tems during pilot production run. 

The pick-up factor of the in- 
dividual antennas compared to a 
tuned dipole over the same fre- 
quency range varies from 5.5db 
to +2db as shown in Fig. 11. 


AS -449 


Now you can save valuable replacement 
or specification time with Johnson Panel 
Indicators. Available in a wide variety of 
types, Johnson “preferred” units are 
immediately available at parts distribu- 
tors throughout the country. Careful 


standardization, with an eye to replace- 

NEW PILOT LIGHT 

CATALOG! 

Johnson Pilot Lights the first choice of Write for your copy today. Com 
plete specifications, prices and 


leading manufacturers. technical data everything 
you need to pick a unit for orig 


ment as well as interchangeability, makes 


inal equipment manufacture or 

in the field’ replacement 
Available types include: continuous indication neon 
types; models for high and low voltage incandes 


cent bulbs; standard or wide angle glass and 


Fig. 11: Pick-up factor of D/F antenna ) lucite jewels in clear, red, green, amber, blue or 
compared to tuned half-wave antenna 
opal. Specials, including those meeting military 
System instrumental accuracy : : 
curves obtained at three frequencie specifications are also available in production 
. « Ys] 
pire — n in Fig. 6. The maximum quantities. For full information, write today! 
excursions are +4 degrees and 2 
degrees resulting in a total spread 
of 6°. The system was calibrated at 
a frequency of 230 Mc and was not KNOBS AND DIALS 
re-calibrated at the other  fre- P ¢ in appearance and functional in design 


quencies, therefore, the figures in- — knobs and dials are made of tough, scratch 


clude zero shift resulting from q phenolic (To MIL-P-14) with heavy, integral 


frequency change. It is obvious that Seems. Saves Seeks, siametaes: | 
R ad with stching skirts of black henol 

greater accuracy can be obtained if =o — 2 

l . ‘2 . 7 chromium dial plate 

the antenna is specifically oriented 

for the operating frequency. An 

analysis of 350 bearings obtained 

during a_ series of instrumental 

accuracy tests indicated that 51% fF. Johnson Compa uay 


of the observed bearings were 2311 SECOND AVE. §.W -~ MINNESOTA 
within one degree of the true 


(Continued on page 202) 
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Here’s the fastest way to 
produce finished wire leads! 


Allen-Bradley Co., producers of motor controls, use 
several Artos CS-6 automatic wire cutting and 
stripping machines in their Milwaukee plant. 


hig speed A 


3000 STRIPPED WIRE LEADS in one hour 
...each precision-cut with both ends per- 
fectly stripped. That's the speedy pace set 
by the Artos CS-6 in producing wire leads 
up to 15 inches in length! Production 
rates vary in proportion to the length cut. 


Highly accurate machine operation reduces 
work spoilage to an absolute minimum. Errors 
due to the human element are eliminated. There 
is no cutting of strands or nicking of solid wire. 


PROVED PERFORMANCE 


Time-consuming hand stripping jobs which 
once were a bottleneck in many plants are gone 
forever. As a result, Artos automatic wire 
strippers are paying their way in the mass pro- 
duction of television and radio sets, electrical 


appliances, motor controls and instruments of 


all kinds. 


Plan now to cut wire stripping costs in 
your plant. 
Artos CS-6. 


.with the high speed, au.omatic 


CS-6 CAPACITY 


Finished W're Leads Per Hour: 
lengths to 15’’, 3000; 64''-97”' lengths, 500. 


Stripping Length: | max. both ends. 


Cutting Length: max., 97''; min., 2’; special, 7s 


WRITE FOR Yescriptive tect 1 sheet tells hy 


A 
OW 


BULLETIN 5.5 con save vou money, snammeunst i 


AUTOMATIC movel CS-> Be 


CUTS and 
STRIPS 
wire, cord 
and cable 
at speeds up to 


3000 


pieces per hour 


a ee eee 
2-Conductor Twisted Wire 


Single Conductor Solid Wire 


———— 


2-Conductor Parallel 
Stranded Wire 
SR 
300 Ohm Television Wire 
= ——==_———— === 
SJ Cord 


Heater Cord 


Braided Cord With 
Rubber Jacket 


Artos 


nd time 


Automatic Wire Cutting and Stripping 


2753 South 28th Street 


>99.? 


Milwaukee 46, Wisconsin 
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bearing, 80°. were within 2 and 
94% were within 3°. In no instance 
did the total spread exceed 61% 
These tests were made over the 
frequency range with the antenna 
oriented for a single frequency. 


360 


Fig. 12: System operational accuracy 


The system operational accuracy 
at 384.6MC is shown in Fig. 12. A 
C-45 type aircraft, equipped with 
a standard airborne UHF' trans- 
mitter, flew a circular course 
around the antenna system at a 
range of 50 mi. and an altitude of 
8000 ft. The aircraft’s position was 
accurately determined over known 
check points. Maximum excursions 
noted were +5° and 3°. During 
this test, the D/F was installed at 
an average site. 

Concurrent operational tests of 
the AN/CRD-6 diversity system 
and non-diversity systems (Adcock 
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and others) established the ad- 
vantages of diversity operation in 
reliability. The 
failed at 
times to produce reliable bearings 
due to multipath 
However, during 


terms of bearing 


non-diversity equipment 
transmission. 
these periods 
reliable data was obtained 
the AN/CRD-6. 

Comparator tests indicate that it 
all values of D/F 


signal-to-noise ratio 


fully 
with 
functions on 
voltages at a 


9 


2 or better as measured at 


receiver output. Insertion loss 
of the comparator does not exceed 
1 db at 


range. 


any point in the frequency 


entire range of 


Over the 
input signal levels, the comparator 
has a 6 db min. selective sensitivity. 
fon bearing 


Response time 


180 degrees varies from 


the 


changes of 
dep d ipon 


gree of indicatot 


Conclusion 
vy differences betwee 
under discussion and 

ventional systems is the employ 
and height diversi| 
the 


ndividual antennas. It 


if Space 


techniques and design of th 
is concluded 
diversity 


AN 


CRD-6 results in a decided improve 


that the application of 


t employed in the 


echniques 


ment over single conventional D/f 


antenna systems in terms of bear 


ng reliability and accuracy. Con 


siderable thought is being given 


to antenna beam. shaping’ tech- 


niques that may provide a simple) 
the fut ire. 


olution in 


3 Civil Defense Films 


Civil Defense Ad 
rattle Creek, Mi th., 
available 3 new 16 black 


for showing by TV 


The Federal 
istration, 
mm 
white films 
stations 
“Rehearsal for Danger’ is the 
story of the trucking industry's 
contribution to civil defense in time 


+ 


emergency due to enemy attack 


or natural disaster. 
Walter 


firms 


‘“Bombproof,” 
Abel, 


should 


describes the steps 


take to preserve vital rec 


ords against any 
Men in 


‘olor and black and white, 


emeryvency. 


“Big Small Boats,” in 


tells the 


role the nation’s estimated 400,000 


privately-owned power boats might 


pias In an emervyven requiring 


evacuation over water 
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the 
first 
and 
last 
word in 


visual communication 


CLOSED CIRCUIT — 
TELEVISIO! 


le 


2 


oe ae 


From where 


television 


electronic 
30 


word in 


Farnsworth, 
was first created over 
years ago, comes the last 
visual communication—Farnsworth 
Model 600A Closed Circuit Television. 
Engineered especially for industrial 
educational and commercial use this 
compact, light weight camera and 
portable monitor is saving time, and 


“Let's you see... 
where you can’t be” 


money in countless applications. 

If yours isn’t one of them it will pay 
you to get the facts from Farnsworth 
today. 


Write Dept. CT 656 for 
complete details. 


ENGINEERS ... 


There is a fabulous 
future at Farnsworth 
in a wide range of 
electronic projects 
for defense and in- 
dustry. For details, 
write Director of 
Employment. 


FARNSWORTH ELECTRONICS CO. + FORT WAYNE, INDIANA 


a division of International Telephone and Telegraph 
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Mobile Unit 
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The test equipment includes: a ba 
generator for alignment of color 
plexers and color monitors; calibra- 
tion pulse generator permitting cal 
ibration of all signal displaying 
devices against a common source; 
linearity checker; color signal ana- 
lyzer; and oscilloscope. 


Fig. 4: Full view of control room 


Wiring and Terminations 
’ Interconnection of all equipment 
ee located throughout the truck is ac- 


complished by wiring through ducts 
The AUT0-ZO00M lens installed underneath the floor. All 
incoming and outgoing lines termi- 


... for Vidicon TV Cameras sete eo phiste Uttara 


side of the truck. There are two 

@ 5 to] Voriable Focal Length (10 to 1 with a simple lens change). resp h panel One panel is located 

e Completely motorized. Zoom, focus and iris remotely controlled. directly in line with the = 

@ Fills Vidicon format. No vignetting as with standard 16mm movie lens. control racks. This panel provides 

connections for the 2 camera in- 

AUTO-ZOOM TV16 is a high resolution, 

1 variable focal length lens for use with The AUTO-ZOOM TV16 mounts om 1S ee 5 

Vidicon TV cameras. Its remote control, motor easily on any standard eee ere nay: Sew vee sewer 

driven focus and zoom permit smooth, steady Vidicon television camera microwave control output, video 

tracking with sharp focus throughout the entire 

ue ( ‘ s svstem is ft \ ( = 

ran Che AUTO-ZOOM lens system ull Focal Length: 5 to 1 ratio. 30mm 
rected and suitable for color television work 

to 150mm, standard. 60mm to : ; oh ase . ‘ 

eT a ee EA more to the rear of the truck con- 


puts, 3 microphones, and one re- 


Specifications and audio outputs 


The power entrance panel located 
One Camera Does The Work Of Two \ 
tationary TV camera equipped with tl tains 4 ac output receptacles and 
\UTO-ZOOM lens can ay CN ng ie Aperture: Maximum opening f/2.7 ot else bee 
| : ; | Soe paneer Ee from 30mm to 80mm focal length main input power connection. The 

tance shot to telephoto Close-up—smootn beg Decreases to f/4.7 at 15Omm. Aper 
iutomatically without loss of focu change tore ts eulenidiicaly held content 
of le ith AUTO-ZOOM, one camera pr these é { rate » color bile it is 
: lens. With AUT l M ily C5 vie throughout range at any opening to operate the color mobile unit | 
t » fey Or‘ a ( Vy tw . 
ne neatm , ein fe om ) */4.7 or smaller. Minimum open- single phase, 220 v., 90 a. 

imeras with conventiona CTIst 

: . ' ng f/11. 

( oupled with the new high rality 1 i ng ‘ at 

tvpe cameras now coming on the market, t Resolution: Better than 500 TV 


external source of power required 


Storage of the camera and powe} 
,TO.ZOOM ) as cable is located externally in the 
{ greatly ext ‘ etulness o ine A 


low-cost industrial and broadcast TV equipmen Field Size: Covers the full field of skirt line of the truck. There are 
rhe AUTO-ZOOM TV16 prod erkin the Vidicon 


without vignetting at three compartments provided, 
Elmer. world leader in opti ‘ troni the corners 


: which are capable of carrying ap- 
instrument researc ind deve | { Object distance: Six feet to infinity. ‘ , ne J . 

hal vour call mek . Facthor intor proximately iovu ft. of camera 
mation or wi scripti cable and 100 ft. of 4 conductor 


No. 4 power cable. Each colo 


brox | ure 


camera requires 3 interconnecting 


Perkin-Elmer CORPORATION cables, therefore, the 1500 ft. of 


camera cable mentioned above actu- 


NORWALK, CONNECTICUT ally serves the requirement of 


ard on pages 209-210 Tele-Tech & ELECTRONIC INDUSTRIES + June 1956 


cameras. Past experience has indi- 
cated that cable runs up to 350 ft. 
n length have little effect on the 
over-all performance of the camera 


Provision for Microwave 


To facilitate the setup and use of 
microwave, a 6 by 15-ft. area of the 
roof has been reinforced with steel 
plating. Provision has also been 
made for storage of parabolic re- 
flectors. A 3-in. pipe has been in- 
stalled on the curb or passenger’s 


Fig. 5: General storage area 


side of the truck. This pipe extends 
from the floor to about 3 in. above 
the roof. There is a smaller pipe 
which fits inside the 3-in. pipe 
which can be extended to a maxi- 
mum of 5 ft. above the roof. In 
locations where it is necessary to 
run the camera and power cables 
overhead, this pipe can be used as 
a convenient anchorage. It may 
also be used as a gin pole for lifting 
equipment to the roof of the truck 


Antenna Arrays 


(Continued from page 1038 


ation of unequal radiator heights, a 


fictitious value of equivalent one 
element array efficiency evolves 
through a RSS combination of the in- 
dividual element field strengths 
Hence, theoretically, tower height 


(from height versus _ efficiency 


curve) and base impedance may be 


I 
assigned and assumed to comprise 


an array of equivalent radiators. An 
mpedance analvsis and _ current 


(Continued on page 207) 
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WESTERN DIVISION 


PASADENA, CALIFORNIA 


Combining in one organization a sales, service 


engineering and manufacturing group to better 
serve the Western customers of KEARFOTT 
COMPANY. Expanded production areas—addi 
tional equipment and the latest progressive as 


sembly facility for the production of gyroscope 


control components, navigational systems, radar 


components and test equipment 


®€KEARFOTT 
universal test sets for 
X, Ku and C bands 


Low cost testing 

with one convenient 

unit containing: 
Spectrum Analyzer 
Power Monitor 
Wavemeter 
Signal Generator 

ONE portable unit 

does it all, on the bench— 

or in the field. 


®KEARFOTT 
new rotation-type 
FERRITE ISOLATOR* 


The new Ferrite Isolator 
is a useful device with 
applications such as 
oscillator isolation with 
the following advantages 
to system performance: 
Reduces long-line loading 
Prevents undesired 
frequency shift 
Insures uniform power 
output 
Improves transmitted 
pulse spectrum 


*Patented 


Carfott company. inc. 


Write or call today for 
detailed information 
on Kearfott Ferrite 
components and 
Microwave equipment. 


LITTLE FALLS, NEW JERSEY 
WESTERN DIVISION 
253 VINEDO AVE., PASADENA, CALIF 
SALES OFfFrices 
EASTERN OFFICE: MIDWEST OFFICE SOUTH CENTRAL OFFICE 


1378 Main Ave 188 W. Randolph St 6115 Denton Drive 
Clifton, N. J Chicago, |i! Dallas, Texas 


For product information, use inquiry card on pages 209-210 
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performance 


cycle power transformer for airborne operation, with a three 

three phase, two phase and single phase 

ambient temperature ranging from —55 C to +85 C. The 

Transformer to operate at 

Dimensions cannot exceed 5” high, by 2%" wide, by 24%" long 
400 cps, three phase. The three secondary loads to be 

single phase, at .4A with .7 lagging power factor, and 

r factor. Secondaries (a) and (b) to be loaded contin 
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terminals. Construction to be in accordance with 


im dimensions and minimum performance 
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Consult Peerless for the best solution to your quality transformer requirements. 
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TO WORK WHERE IT’S FUN TO LIVE 


Can You Qualify? 

Electronics Technician or Engineer 
Design, Development and Research 
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Antenna Arrays 


7 s 
Quality-Minded Engineers 
Continued from page 205) 
a 
magnitude evaluation is then made Specify 


and the array efficiency in field 
strength computed and assigned as 


== CONRAC MONITORS 


Examples 
Conrac Monitors are designed for continuous, trouble-free 
(a) An array of two 60° radiators 
spaced at 90°. I 1.0 0 and I : 
- and to save valuable man hours, Conrac Monitors are found 
0.9 150. The pattern shape is de- 


service. Engineered to prevent costly repair bills, down time 


wherever exact monitoring is needed. You'll see them in use at 
rived from the above, and the RMS 


value in reference units is 1.033 all of the major networks and a majority of stations 
From an impedance analysis it is 

found that I $8.31 a. and | 

7.48 a.. assuming a total power of Color Monitor—c 

1 kw. Hence 1.033 is equivalent to 

8.60 a 
A 60° radiator alone radiates 181 

mv m at one mile, has a base im- 

pedance of 14 j} 76, and thus a 

base current of 8.45 a. for 1 kw 


Therefore the array RMS in Sonochrome Monitors—cCo 


strength is (8.60 8.45) x 181 ures three monochrome monit 


mv/m at one mile. See Fig. 1 
(b) An array of two 60° radiators 
spaced at 210°. I 1.0 (0 and I 
0.9 |—10. The pattern shape is de- 
rived and the rMs value in references 
units is 1.055. 
From an impedance analysis it 
found that I 7.21 a. and I 
6.49 a., assuming a power input 
the array of 1 kw. Hence 1.055 is 
equivalent to 7.60 a 
As previously, the array RMS in 
field strength is (7.60/8.45) x 181 
163 mv/m at one mile. See Fig. 2 
(c) An array of two radiators A 
90° and B 60° and spaced at 
210"... 1.0 /0 and I 0.9 10 
The pattern shape is derived’ and 
the RMS value in reference units is 
1.055 “EF chassis with 2!" p 
From an impedance analysis it is teel ho equipped with ¢ 
found that I 3.54 a. and I 6.61 5 24-N CG chassis with 24 
a., assuming a power input to the >G 27-N CG chassis with 27 
kw. It is also found that matics, engineering dara a 
P 315 w. and P 485 w. Since iat vie 
A is 90° with an omni field of 190 
mv m and B is 60 with an omni 
field of 181 mv m, then E 136 
mv m for 515 w. and E 126 mv n 
for 485 w. The rss for E, and E 
combined is 185.5 mv. m. This value 


hassis with 21 


array of 1 


is equivalent to a 75° radiator with 
a base impedance of 27.5 j0 and a 
base current of 6.03 a. for omn The AV-I2A is designed espe ’ sacce! ‘apehcanons 

- ccend tuned: any 2 chonn The AV-I2A 
Jed operat becaus ; ne anne may be 


1 which prevents adr ver inde aif 
Assume then that the array i ee peatnietys : ; 
. f g Jata and 


operation 

Samnael 
two equivalent radiators 75 
height and spaced at 210°. The 


rameters are as above and the 
value is 1.055 ~ ’ ° 


From an impedance analysis 


radiators) it is found that I a SINCE 1939 
Continued on page 208 GLENDORA, CALIFORNIA 
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‘ F R E E D Antenna Arrays 


OFFERS FOR IMMEDIATE (Continued from page 207 450-470 MCS 
DELIVERY FROM STOCK a. and I 4.65 a. assuming a powe! 152-174 MCS 
MIL-T-27 STANDARD input to the array of 1 kw. Hence 
POWER, FILAMENT, PULSE 1.055 is equivalent to 5.45 a. 

and AUDIO TRANSFORMERS The array RMS field strength is 


then (5.45 6.03) x 185.5 168 mv m 


ere at one mile. See Fig. 3. 
OR R ° : 
iomnat — (d) An array of three 90° radi- 
#1 #2 

n a 


| | ators in line and spaced at 90° be- 
tween adjacent elements. I, (center 
element) 1.0 /0, I 0.5 /—150 
and I 0.5 +150. From an im- 
pedance analysis it is found that I, a : i. ° 
4.90 a. and I I 2.45 a. The Ig g © | | n 
pattern shape is derived from the 
above and the RMs value in refer- 
ence units is 0.774. Hence 0.774 is ; Y i a ntenna 4 
equivalent to 3.79 a. \ yf 
AMENT TRANSFORMERS A 90° radiator alone radiates 190 
Secondary | mv/m at one mile, has a base im- 
pedance of 55+-j85, and thus a base 
current of 4.27 a. for 1 kw 
Therefore the array RMS, in field 


highest gain antenna availo- 
4 ble—1!0 db gain 450-470 Mcs 
strength is (3.79/4.27) x 190 169 (6 db gain 152-174 Mes). 
mv m at one mile. See Fig. 4 ; 
20 Ib. weight permits ‘one 
man” installation—no crane 


? or crew needed. 
Conclusion 


Fiberglas* construction per- 
It has been found in practice that = . manently seals against 
weather. Closed cellular core 
eliminates internal moisture 
problem. 


guaranteed 100 MPH with '2 
radial ice load. 


RMS predictions in accordance with 
the foregoing procedure may be 
confirmed in the field. Unfortu- 
nately, no opportunity has arisen to 
‘heck the theory on arrays made up 
f unequal height radiators. There- grounded structure mini- 
mizes lightning hazard. 


Voltage 
Kilovolts 


Char. imp. Ohms 


ie 

2 
«lo 
Siz 
2\2 
8 |e 

4 
=e\e 
= io 


0.25/0.25/0.25 
0.25/0.25 i 
0.5/0.5/0.5 fore the above statement for the 
ose ets a +250/ time being must be limited to only power capacity 250 watts 


05/05 | [so0) arrays with equivalent elements : 
| ; th eq lent el t continuous. 
0.7/0.7/0.7 : ate ; 
0.7/0.7 : ; | 200] In example (a), it is noted that 4 termination —coaxial 50 ohms 


. nominal. 
ae theoretically the array is more effi- 


1.0/1.0/1.0 [300] cient than a single element system. 3 overall length approximately 
wd A check on the vertical sections of a 15. 
the pattern will, however, demon- | 4 write for engineering data 
strate that this is perhaps not un- and patterns — Mark Products 
realistic inasmuch- as_ radiation ; Co., 6412 W. Lincoln Ave., 
Morton Grove, Illinois. Phone 
ORchard 5-4999 


« N © No. of Wags. 
~| Test Volt. KV 


AUDIO TRANSFORMERS 
Frequ. resp. 300 te 10000 cps + 208 All Case Sizes 
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impedance 


skyward from the major lobe is 


MA 


=¢ Application 3 compressed compared to an omni 
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Unbai 
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| =. array, and therefore higher efficiency 
Single or Single or 90K . 
MGA! PP Plates to PP. Grids v Split 
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company 


eoee eee eee ween ee 


may be the case in practice 


tesee! beacalstenesncbase Neco For the other examples the results 


Line to Single or 
° 


Moay Pe Gries rn] are as expected and the pattern RMS 


MGAA | Line te Line _ ' is of course somewhat less than for 


6¢6066¢64.6.0 6'6 


A ATE soo | | | |4a) a Single element. This is due essen- 


MGAG | Single Plate te Voice Coil 4,8, 16 ; tially to the high degree of field can- ’ a rf a 
Poe +++ —+—+—_7—_+—_,_ cellation throughout a sizable por- t i 


PP. Plat to Line V | Split 

seers te tion of the horizontal pattern 
esscsciera We a A ie Th 
600 


sot | | 18 | the computation of AM pattern RMS 
values has neglected the effects of 


MGA? 


MGAS PP. Plates te Line » 
| method outlined above fei 
MGAS PP. Plates to Line 


Send for further information on these units, or = 
special designs. Also ask for complete xround losses in a system. Certainly 
laboratory test instrument catalog hese losses are an important con- 


sideration and wherever possible ay aT 
FREED hould be taken into account. Ex- FIBERGLAS 
perience is the best guide in this waco 
TRANSFORMER CO., INC. ae - 


nstance, and it is suggested that the 
1726 WEIRFIELD STREET 


inclusion of ground losses is a mat- (Reg. U.S. Pat. Of.) 
BROOKLYN (RIDGEWOOD) 27, N. Y. 


ter of individual judgment. 
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ELECTRONIC INDUSTRIES 
DIRECTORY 


It would take over 500 listings in this directory to cover the major items of 
electronic equipment available via Graybar! Industrial, AM, TV, and FM 
installations can be supplied almost in their entirety through your nearby 
Graybar office or warehouse. In addition, you can select from over 100,000 


other electrical items 


for 


wiring, lighting, communication, ventilation and 


power distribution. Just consult your local Graybar Representative for 
complete price and specification data on anything electrical. 


AMPLIFIERS 
Audio 
High-fidelity 
Industrial sound 
Limiting 
Line 
Microphone 
Mixing 
Monitorina 
Recording 


Remote 


ANTENNAS, COMMERCIAL 
Broadcasting, AM 
Broadcasting, FM& TV 
Microwave 
Mobile 
Railroad 
UHF 
VHF 
Radiators, FM & TV 


Towers & Suppc 


ANTENNA ACCESSORIES 


BATTERIES, CHARGERS 
AND ACCESSORIES 


CABINETS, RACKS AND PANELS 


COMMUNICATION SYSTEMS 
Carrier current 
Civil defense 
Commercial 
Intercom 
Microwave 
Mutt ple - 


Portable 


Railroad 
CONNECTORS AND TERMINALS 


CONTROL EQUIPMENT 
COMMUNICATIONS 
Audio recording 

Broadcast input 


Frequency 


CONTROL EQUIPMENT, 
INDUSTRIAL 
Ilumination 
Motor & generator 


Te mperature 


Ventilating 
lume 
strial TV systems 
slators, automatic voltage 


CRYSTALS 


FILTERS 
Antenna 
Audio 


Vestigial sideband 
FUSES AND FUSE FOLDERS 
HARDWARE 
HEADPHONES 


INDUSTRIAL ELECTRONIC 
EQUIPMENT 


INSULATION MATERIALS 
AND COMPOUNDS 


INSULATORS 


na 


LIGHTING EQUIPMENT AND 
ACCESSORIES FOR STUDIO, 


INDOOR, OUTDOOR AND ITV 


MEASUREMENT AND 
TEST EQUIPMENT 


METERS — AUDIO, ELECTRICAL 
MEASUREMENT, RF SPECIAL 
PURPOSE 

MICROPHONES 


rvst 
ysta 


Dynamic 
Lapel 
Magnetic 


MICROPHONE ACCESSORIES 
MOTORS AND GENERATORS 


POWER SUPPLIES AND 
CONVERTERS 


RECEIVERS, COMMUNICATION 
Railroad 
Remote Pickup fixed 
TV 
FM Multiplex 


RECEIVERS, HOME 


RECORDERS, AUDIO 
Binaural tape 
Disc 
Magnetic tape 
Portable 
Sound 
Studio 
Synchronized film-tape 
Telephone 


RECORDING ACCESSORIES 
Tape, magnetic 
Turntables 


RECTIFIERS 
RELAYS 
SEMI-CONDUCTORS — DIODES 


SOUND REPRODUCING 
EQUIPMENT: DISC 


Equalizers, record 


Magnetic and reluctance pickups 


Record changer, automatic 


Record Players, transcription 


SOUND REPRODUCING 
EQUIPMENT: MAGNETIC 
netic tape playback 
Magnetic tape 


Tape, Prerecorded 


SOUND SYSTEMS, 
INTERCOMMUNICATORS 
Amplifiers, mobile 
Bells & buzzers 
Carrier current systems 
Consoles, studio 
Equalizers 
Home sound systems 


Intercommunicators 


CALL GRAYBAR FIRST FOR... 


> 


—S_. 


Megaphones, electronic 
Public address systems 
Telephone systems 


Telephones, sound powered 
SPEAKERS — ALL TYPES 
SPEAKER ACCESSORIES 


STUDIO EQUIPMENT, AUDIO 
Amplifiers 
Consoles 
Controls, master 


Remote audio equipment 


TELEVISION EQUIPMENT 
Amplifiers, Video 
Cables, Coaxial 
Camera: 

Cranes, Dollies 
Tripods, Mountings 
Cameras: 
Closed Circuit TV 
Image Dissector, ITV 
Industrial TV 
Orthicon, ITV 
TV Film 
Vidicon, ITV 
Distribution Systems 
Apartment and Hotel 
Closed Circuit and ITV 
Commun ty Antenna 
Monitors 
Microwave Relay Equipment 
Projectors 
TV Film 
Receivers 


Ridia 
TESTERS 

SWITCHES 

TOOLS, HAND — ALL TYPES 
TRANSFORMERS 


TRANSMITTERS 
Broadcast AM 
Microwave 
TRANSMITTER ACCESSORIES 
Control consoles 
Diplexers 


TUBES — ALL TYPES 
TUNERS — AM, FM 


WIRE, CABLE, AND WAVE GUIDE 


ELECTRIC CO., INC. 
420 Lexington Ave., New York 17, N. Y. 


GraybaR 
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Product Finding en 


A fast reference guide that enables you to find 
the product you want in the Product Directory— 
quickly. Here's how to use the Product Finding 
Index: (1) Look for the product you want (under 
the name you ordinarily use to identify it). (2) 


Turn to the section number given in the Product 
Finding Index. (3) From the manufacturers listed 
in this section, select only those with the code 
numbers (listed in the Product Finding Index) 
after their names. 
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Product Code No 
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Product Product Code No 
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wateocdlt Listings 


This is a listing of end products, component parts, 
equipment and instruments in the radio-TV-elec- 
tronic industries—with the names and addresses 
of the companies that make them. 1,559 electronic 


product categories are arranged according to 79 
major group headings. Manufacturers are listed 
alphabetically under the group headings, with 
numbered references to group sub-divisions. 


1—AMPLIFIERS, AUDIO 


Amplifiers, 

Amplifiers, 

Amplifiers, 

Amplifiers, distribution 
Amplifiers, high-fidelity 
Amplifiers, industrial sound 
Amplifiers, isolation 
Amplifiers, limiting 
Amplifiers, line : 
Amplifiers, microphone 
Amplifiers, miniature plug-in 
Amplifiers, mixing 
Ampiifiers, monitoring 
Amplifiers, musical instrument 
Amplifiers, noise-suppressing 
Amplifiers, plug-in 
Amplifiers, recording 
Amplifiers, remote : 
Amplifiers, stereophonic 
Amplifiers, tape playback 
Amplifiers, tone-contro! 
Amplifiers, transistor 
Amplifiers, wideband 


~ 
owoanowSswn 


Island 
Diatron 
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a. of DISTRIBUTORS 


This is a complete interfiling of 


distributors — giving names of 
firms and addresses. This complete 
and accurate list of electronic 
distributors is arranged alphabet- 
ically under states and cities. 


TELE TECH « 


ELECTRONIC 
INDUSTRIES 
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2—AMPLIFIERS, RF-IF Rosen Eng’g Products Raymond 32 & Walnut 
Sts Philadelphia 19 Pa-9-13 

RS Electronics Corp 435 Portage Ave Palo 
Alto Calif-3-12 

Scott Radio Labs Libe rty é & “a enna St Plymouth 
Ind-2-3-4-5-6-7-8-9-10-13 

Shasta Div 3eckman Instruments Inc PO Box 

5 Station A rag Mi Calif-15 


32-28 49 St Long Island 


Amplifiers, antenna 
Amplifiers, distribtion 
Amplifiers, IF 
Amplifiers, isolation 
Amplifiers, keying vy 

Amplifiers, limiting MAE Labs 1320 Soldiers Field Rd 
Amplifiers, line mouton, 36 Mase-1-18 


Ampli Hy — fe Co 20( » . r. 2 a Sperry Gyroscope Co Division of Sperry Rand 
plifiers, microwave k pey Mfg Co 200 W 57 St New York 19 NY- Corp Great Neck NY-8 


Amplifiers, mixing 7 : ot alia te os te : Standard Electronics Corp 285 Emmett St New- 
, 2 Bs r Radio Corp 21-21 44 Drive Long Island Ty: 

Amplifiers, monitoring City NY-1 Siler Baa Reo: 9: Se 
Amplifiers, noise-suppressing ... F-R Machine Works 26-12 Borough Pl Woodside a eee 
Amplifiers, radar tes Rat 


pas Se Gates Radio Co 123 Hampshire St Quincy Ill-13 —, rita ine, Rte bode Plainfield NJ- 
! r: - M re slectric ) ec onics ‘oO uni- 8b dP sa tit me 
A a Ss. ; : si asin cabins in a ; ay NY-13 Div Communi Stromberg-Carlson Co Industrial Div 1225 Clif 
mpli ers, single-sideband ..... aernt Pai ecision I L atest 63 Bedford GA Plessant ford Ave Rochester 21 NY-7-9-10-15 
Amplifiers, wideband ue : vil NY- recreates — 48 Urban Ave Westburg LI 
General R eters i lectro echa y me. 
: igs = — ge *hanical Div Technical Mate a _Corp PO Box 142 Mama- 
aoe cae : bie dienes et fans! roneck NY-1-2 4 
oe o5ie Va- na ser P heii Massillon Rd Te ‘ktronix. Inc PO Box 831 Portland 7 Ore-15 
13 : _ ‘otham salt, ihe ae pment i 48 St New ae Inc 88 Merrick Rd Amityville LI 
ne 511 Joyce St Orange NJ-2-4- York 36 y-2 -2-3-15 
c ‘ y ang thse Se ar ae ee er ee Te eee Teele Ave Huntington LI NY- 
9-10- 12-1: tp Cou a allawine: Wiaeivanis 0 Div Siegler Corp Teleradio Eng’ . Corp Wilkes-Barre Pa-3-13 
. In a iment Co Cumberlar d Md-3-13 srockhurst 4 N tz a Free way Ay aheim —— Ine 1506 Race St Philade uphia aa 
> Ine enham Mass-&-12-] -1 é . en >] Lo 
aa =I lectronic Labs 641 Arch St Phila- Hallicrafters Co 4401 5 Ave Chicago 24 Tll-8-12 — , Peet Boe _ Rd Des Plaines IIl-2- 
: aa weet ackard 275 Page Mill Rd Palo Tel- Instrume nt Electronics 728 Garden St Carl- 


SCOnouhwh — 


21 S Arroyo Pkwy 460 North Ave New Rochelle 
NY-6-7-13-15 
12.15 TV Utilities Corp 1315 Jericho Turnpike New 
"9439 david Sam maene Hyde Park LI NY-2 
, ee silanes pti a Union Electric & Mfg 1057 Summit Ave Jer- 
4 one ee ae ey City 7 NJ-3-13 
ys iret mg —— Warwick ar rd Electronics Co 3384 Motor Ave Los 
agers g 34 Calif-3-13-15 
4 C Virginia Electronics Co River Rd at B&O RR 
eles 25 Ca ; . 
sth De Was Einaisa 16 DC-2-3-13 
Ww aseca Minn-13- Visual Electronics Corp 500 5th Ave New Y 


Inc 150 Glen Cove 


Telemeter Corp 2000 Stoner 
lif »_7 


Volkers & Schaffer Mfg Corp 444 2 St Scher 
tady NY-15 
» St Freeport NY-14 —_ & C 0 Geo rge 835 N 19 St Philadelphia 30 
aple Ave Pinebrook Wavel Inc Passaic Ave Box 470 Caldwe 
NJ-8-12 
Westinghouse Electric Corp-Electro mic Dix 
NY-3-15 2 aire Wil kens Ave Baltimore 3 Md-1-2-8-12 


Santa Monica Cal 


1 


Westlabs ‘Ine PO Box 1111 Palo Alto Calif 


sctron Devices Inc 
NJ-& 
s Eng’g & Construction 
Camden 4 NJ-2-15 
Electric Co 1400 Chestnu 
Mo-13 


THE 

1956 

ELECTRONIC 

ee eee INDUSTRIES 
ost 'W ceateins || SOCOOeT 


Ave Pater 


New 


Municipal Airport 


contains the exclusive 


LOCALIZER INDEX 


For the first time in a directory of 

this kind, a manufacturer can list his 

local representatives, his branch and 

regional offices, and his executive 

and regional personnel—right under 

his own alphabetical listing—right 

: where buying-minded engineers 

19 St New York 11 want to see it. Minimizes long-dis- 

tance telephone and _ telegraph 
charges .. . cuts correspondence . 

Albemarle Rd Brooklyr increases inquiries . . . speeds serv- 

ices . . . gets new orders. 


PO Box 67 Raytown 
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3—AMPLIFIERS, SPECIAL ati —e Co 15749 Wyoming Ave Detroit 38 
PURPOSE ; 


Amplifiers, bolometer 
Amplifiers, cathode followers 
Amplifiers, compressor 
Amplifiers, control Bie 
Amplifiers, data recording 
Amplifiers, DC 

Amplifiers, decade 
Amplifiers, development 
Amplifiers, differential 
Amplifiers, facsimile 
Amplifiers, integrating 
Amplifiers, logarithmic 
Amplifiers, magnetic teck Co Harold 3640 N 2 St Philadelphia Pa-22 
Amplifiers, medical .. Serge at iodwin Ave Fairlawn NJ-2- 
Amplifiers, null Pitted east oe : saat 
Amplifiers, oscilloscope “Wright Richmond Calif-6-7-9-13-15 
Amplifiers, photocell 
Amplifiers, power 
Amplifiers, printed circuit 
Amplifiers, pulse 
Amplifiers, seismograph al 
Amplifiers, servo ae OR inptinas Cosw6.ti eine aaa 
Amplifiers, strain gage othe st 29 aula ‘Idico ¢ f NY It 
Amplifiers, sweep ............. srusl ectror iv Clev orp 3408 ‘leet P 
Amplifiers, synchro See ey beg field St seis “Joseph - 
Amplifiers, transistor 

Amplifiers, ultrasonic ee 

Amplifiers, vibration nls “up 

Amplifiers, wideband 


» 805 Middle Neck Rd Great 
14 St New York 


Edgewood A ve 


Danville Ill-17 
9 State Highway 
] | 1 = 20-29 


Cambridge 


Cincinnat 


Ccaonouhwn— 


Warne! Corp 


ACI 
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St 


29 Ma 
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phia 44 *a-6-15-17 
Lee Electric & Mfg Co 28 

Angeles 39 Calif-13 
Inc 
evinthal 
Ave 


Electronic 


Gotham TV Redwood 


Graphic 
5 Conr 
Graybar 


Abrascope Inc Burt 
Ave Bur 


Librascope 


ink 
bank Calif 
Inc 


NJ-1 


Plant Beckman Instruments Inc 
>» Conn-f 


St Springdale 


Aviation Inc Binghamton 


Electronics Corp 79 


’ 320 W 

State 

Hallicrafter 

Hall-Scott 
Burbank 

Hamilton 


a-14-16-1 


Electrification 
Northboro Mass-17 
Magnasyne Mfg Co 55 
wood Calif-5-18 
Magnetic Amplifiers 6 
55 NY-13-18-22 
Magnet Res 
gundo Calif-4-6-8-13-14- 
Magnetics Ine Box 391 B 
Manning Maxwell 
Stratford Conn-4-6 
Massa Labs 5 Fottler 
Maxson Instruments 4 
Island City 1 NY-2 


Hanover Developments 32 T 
21 NY-6-14-16-23- 2 

Hanson-Gorrill-Brian Ince 

Cove NY-22 


401 EF -25-26 
“B-29 ic 


Harrison Industrial 


Hogan 
5-10-17 
Holland Electronic 
Meadow I 
Houston Tec 
6 Texas-21 
Hughes Prox 
Angeles 4 
Hycon Electr 
Pasadena ( 
Hycor Div Int'l 
Industrial Develo 
Jersey City 
Industrial 
Detroit 
Industrial 
2 NY 
Instruments 


hr 


onic 
salif- 


10 
Test F 
~2-4-6-7- 2 Box 
50 Glen 


Cove 


s ( 
W Ca 
Hollywood 


trument 
Zt 
International | 
Bloomfield NJ-1 
International 
Ave 
International 
Thomas Lane Col 
Invar Instrumer 
32 ¢ 


Santa 
t 
uit Breaker 

Edmund 


Co Electron 


NY-4-5-6-8 


James Instr 
Lawn 

Jobbins 
Ave 

Kaar Eng’g ( 
Calif-18 


Kollsman Ir 
hurst ? 
ee 


La Magna Mfg ( 
NJ-22 


Leach Corp Le 


9915 Avalon | 


222 


380 Oak St Copiague 

Products 
City Calif-2¢ af 
; Div 133 E Santa 


5.19.9 
+ 19-20 


W Van 


a) 
‘inton 


arch Corp 200 Cente 


Rd Hingham Mass-29 


‘o North 


idio Products 


Mour 


Products Co Whitney 
Corp Overte 
Electronic 
id City 1 NY-8-29 
»lytechnic Research & 
St Brooklyn 1 
Instrument Co 


ul 
p 2 Til- 
r Mill Rd Great 

St Hichland 
Ne 


ransformer Co 532 Mulberry St 


NJ-13 


wark 


Santa Monica Calif- 


imberland St Brook- 


on Ave Philadel- 


Hearing Aids W Grand Chicago 
9 Ill-14-24 
cess & Instruments 
NY-6-9-14 
Corp of America 
NY-25-29 
Qutronic Transformer Corp 525 Broadway New 
York 12 NY-13 
Radiation Counter 
Skokie I]l-13-14-20 
Radiation Inc P O Box 37 
20-22-23 
Radio Corp of Americ 
Radio Eng’g Labs 
NY-22 City 1 NY-18-29 
140 St New York Radio Receptor Co 25 
NY-#-12 


06 Clearwater St Los 


15 Stone Ave Brooklyn 


NY-19-26-29 
Oaks 


P 270 Park Ave New York 


Anita 


ern Ave Glendale Labs Grove St 


1 


Awe Melbourne Fla-2-19- 


cKawanna 


a Camden 2 NJ-17-18-26 
16-40 37 St Long Island 


{ St New York 11 


ater St Binghamton Railway Communications PO Box 67 Raytown 
29 


Mo-16-23-2 


Buren St Chi- Box 82 San Pedro 


Inc 35 Hudson St 


Inc 7810 W Addison St Chicag« 


24 


Ave N Holly- Raytheon Mfg Co Component Pri 
100 River St Waltham 54 Mass-1 

Raytheon Mfg Co Equip Market 
Willow St Waltham 54 Mass-1 


Remington Rand Univae Div 


atsuma a Dept 


Ave New Y 


4 Ave New 


17-22 


P: 


15- 


itler Arch Philadelphia 


& Moore 


E Hall 
-5-6-8-12-14-18-19-22-2 
Sound PO 


-8-18 


Austell Place Systems 


Long 
NW 


American 1060 State ch Electronics Ine 212 g 
Fla-4-5-8-17-20-27 

Ripley Co 1 
Rixon Elect 
Minneapolis Md-2 
Robinette Co W 

dena Calif-22 

Rockwell Eng’g Co 

olis 5 Ind-22 


Electronics 


Factory Middleto 
ronics 2414 Reedie Dr 


St 


Arnprior 


C 802 Fair Oaks Ave 


1065 N New St Indi- 


Jersey 
7186 Tulsa ang 
Corp Schley Ave Lewes 
Dela-13 
Industries 1702 Wayne St Toledo 9 Ohio-8 

Electronics Corp 435 Portage Ave Palo Alto 
Calif-8-12-19-29 


t Industrial Co 41 E 


N Halstead 


Schenectady 


Halsey St New York 17 

Electronics 

Culver City Cal 

Industries Div Textro rican 

R Detroit Mich-8-153-2¢ 

195 Massachusetts Ave 

Mass-6-9-12-14-2 

Sangamo lectriec Co Box 


dar I 


Racine S Robertson 
19159 
St 
Cambridge 
416 Waldwick NJ-6 
Valley Rd Reno 


Il-1 
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Co 6824 Lexington NE 


38 Calif-18 


Co 


82 Union St New 
-12 
Liberty 


9-8-1 


W Cumberland 
}-4-6-14-17-18-2 8 


27-2 Plymouth Ind-2 
2460 N Arlington 


Machine Co 
Conn-22 

Seismograph Service 
1 Okla-21 

; » Corp of America 

Hyde Park LI 

vomechanisms Ine 
sstbury NY-4-9-22 

Tek roducts Co 1086 Goffle 


Scully 


rio St Bur- Corp P O Bo 


Chicago 3 ey Jericho Turnpike 
Y 13-14-22 


Post Stewart 


New 
Ser Aves 


td Haw- 

Beckman Instruments Inc PO Box 

296 Station A Richmond Calif-29 

Signal Equipment Co 7 ve Seattle 
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ssories 105 White 
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19 St Long Island 


Pa-4-8 
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on Corp 
Flushing 
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5—ANALYZERS 


Analyzers, antenna pattern 
Analyzers, audio-amplifier 
Analyzers, cable 
Analyzers, capacitor 
Analyzers, circuit 
Analyzers, coincidence 
Analyzers, color 
Analyzers, dimensional 
Analyzers, electrochemical 
Analyzers, engine 
Analyzers, frequency 
Analyzers, gas 

Analyzers, harmonic 
Analyzers, intermodulation 
Analyzers, internal combustion 
Analyzers, magnetic 
Analyzers, microwave 
Analyzers, noise 
Analyzers, radar 
Analyzers, servo 
Analyzers, spectrm 
Analyzers, stress 
Analyzers, surface 
Analyzers, transducer 
Analyzers, transistor 
Analyzers, ultrasonic 
Analyzers, vibration 
Analyzers, video 
Analyzers, waveform 


oCoaoneouhwnrh- 


4—AMPLIFIERS, TELEVISION 


Amplifiers, booster 
Amplifiers, distribution 
Amplifiers, isolation 
Amplifiers, keying 
Amplifiers, limiting 
Amplifiers, line 
Amplifiers, mixing 
Amplifiers, monitoring 
Amplifiers, montage 
Amplifiers, remote 
Amplifiers, 

Amplifiers, 


Cano ufwhnh 
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Heiland 
Evans 
9 
Hermeti¢ 
Garland ° 
Hewlett-Pa 


ead 
Houston 
6 Texas-? 
Hughes Prox 
Angeles 4 


Hycon Electro : 


Pasadena 
Hycor Div Int'l 
Industrial Devel 

Jersey City 


Industrial Elec tr 


Detroit 
Industrial T 
3 NY-2 
Instruments 
Mineola 
1 Cire 
well NJ-& 
Interelectroni« 
New York 
19-20-23-26-2 
International Pr 
Bloomfield NJ- 
International R¢ 


Mor 


Philadelphi: 
James Instr 
Lawn Ill 
Jobbins El 
Ave Men! 
Kaar Eng'g 
Calif-18 
Kay Electr 
7-20-24 
Kay Lal 
Dies 
Kearfott 
Keit! 
Keystone 
NJ-13 
Kollsmar 
hurst 


el Inc 
evinthal 


Ave Re 


80 Oak §& 


Electro 


“dw 


Broadway 
W Grove St 
7 Melbourne Fla-2-19- 


ca Camden 2 NJ-17-18-26 
-40 37 St Long | 

adio Receptor ( 

NY-8-12 


Binghamton Railway Communicatic 


iren St Chi- 
Hudson St 


NH 


i Amplifiers > Tinto y r ¢ m Mfg 


Villow St Waltham 54 
Rand Univac 


NY-13-20 


Rheem Mfe Co 
Rd Hingham Ma g 
17-37 t 


'l Place 


Tulsa 


Halstead 
»g y»we Industries 170 
tlectronics Corp 4 
Calif-8-12-19-29 
t Industrial Co 
NY-S 


Schenectady 


k NJ-€ 
Rd Ren 


Lexingtor 
St New 


’ Cumberland Scott tadio waabs_ Liberty 
4-17-18-27-28 Plymouth Ind-2-3-4-6- rf 
N ,Arlingtor Scully Machine Co 
Conn-22 
Seismograph Service 
1 Okla-21 
rp of America 


Park LI NY 


Rd Haw- 


16 ) Richmond Calif-29 
nal Equipment Co 2706 J 
Wash-2 

Simmonds 
larryto 

Simpse 
City 

S OS Cinema Supp 


( 
York 19 NY-4 


~ Oak Rd Houston 


er-Kennedy L: 


Sperry 


Highland 


trum 


NY-13- 
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4—AMPLIFIERS, TELEVISION 


Amplifiers, 
Amplifiers, 
Amplifiers, 
Amplifiers, 
Amplifiers, 
Amplifiers, 
Amplifiers, 
Amplifiers, 
Amplifiers, 
Amplifiers, 
Amplifiers, 
Amplifiers, 


Tele-Tech & ELECTRONIC 


booster 
distribution 
isolation 
keying 
limiting 
line 

mixing 
monitoring 
montage 
remote 


Ono uwuktwhnr 
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5—ANALYZERS 


Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers 

Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 
Analyzers, 


antenna pattern 
audio-amplifier 
cable 
capacitor 
circuit 
coincidence 
color 
dimensional 
electrochemical 
engine 
frequency 

gas 

harmonic 
intermodulation 


internal combustion 


magnetic 
microwave 
noise 
radar 
servo 
spectrm 
stress 
surface 
transducer 
transistor 
ultrasonic 
vibration 
video 
waveform 


CaOnouhwn 


Self-Winding Clock Co Kybernetes Div 205 
Willoughby Ave Brooklyn 5 NY-27 
-1-5-19 Sensitive Research Instrument Corp 310 Main 
Consolidated Avionics Corp fa St New Rochelle NY-5-16 
St Stamfor =P ‘ : Servo Corp of America 20-20 Jericho Turnpike 
Consolidated ixnhenneht: : . New Hyde Park LI NY-20 
Sierra Madr : > “is sg : Shallcross Mfg Co Pusey & Jackson Aves 
24-27 raat acca : Collingdale Pa-4 
Corbin Corp 5419 56 pies ; Sierra Electronic Corp 1050 Britton Ave San 
, ’ : Carlos Calif-13-29 
Signal Equipment Co 2706 3 Ave Seattle 1 
Wash-9 
Sonex Inc 245 Sansom St Upper Darby 
Sperry Gyroscope Co Division of Sperry 
Corp G t Neck NY-10-17-19-21-27 
Sprague Electric Co Marshall St North Adams 
Mass- 
7 Stelma Ine 190 Henry St Stamford Conn-29 
evelopment 797 Suffolk Products Corp Woodbine & Scudder 
ye ee pamela Aves Northport LI NY-21 
: electric Cor ¢ > , al ve 
Ave Los Angeles 2! ae lectri ee _ & Avondale Aves 
trument Co ee ne 7 Electronics 48 "Jrban Ave Westbury LI 
- ROG 
Beige = er ly } Technical Development Corp 4060 Ince Blvd 
Ms saa eae i Culver City Calif-3-5 
Technical Instrument Co Div Brush Electronics 
732 Westheimer Rd Houston 6 Texas-27 
Telechrome Inc 88 Merrick Rd Amityville NY- 


leleviso Corp 1415 Gold Rd De Plaines IIl- 


2221 Warwick 


19-26-2 
Tel-Instrument Elect: ics 728 Garden St Carl 
Amityville LI 
Clifton NJ- 


Ten Bosch Inc } Pleasant 
Dyna-Empirs 


‘ : } A : er sae bade ville NY-27 
City NY-16-24 he Leru 827 B bid Tracerlab Inc 130 High St Boston 10 Mass-6-21 
ror Vacuum Tube jucts » 5 S Cleveland St 
Oceanside Calif-21 
tron Ine 1611 Trapola Rd Waltham 64 


Vex 
Corp 212 Durham Ave Metu 


’O Box 97 Glenford NY- 
ri Corp 50 Ave New York 


St Cambridge 41 
Metro- 
oombs St Napa Calif- 
Electronics Div 

Saltimore 3 Md-5-14-21 
strument Corp Subsidiary 


Frelinghuysen Ave New 


on Rd Harvard Mase 


6—ANTENNAS, COMMERCIAL 


Antennas, aircraft 

Antennas, amateur Sd ane ra ioe 
Antennas, broadcasting, AM .. 
Antennas, broadcasting, FM & TV 
Antennas, direction finding ..... 
Antennas, fixed station 
Antennas, loop 

Antennas, loop-core 

Antennas, marine 

Antennas, microwave 

Antennas, mobile 

Antennas, radar 

Antennas, radiation test 
Antennas, railroad 

Antennas, receiving, FM & TV 
Antennas, rotary beam 
Antennas, slotted line 

Antennas, UHF 

Antennas, VHF 

Radiators, FM & TV 

Reflectors 


ee ee 
COON OU SWN SK OWODON CUS WH 


NN 
nN — 


23 


ACF Electronic ¢ itt S xandria Va 
10 
‘o 11423 Vanowen St N Holly- 
Mlectroni PO Box 6043 Raleigt 
29 


Philadelphia 32 312 Quincy Ave Quincy 69 Ma 


Putnam Ave irborne Instruments Lab 160 Old Country Rd 
. NY-1-5-10-12 
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7—ANTENNAS, HOME 


Antennas, amateur 
Antennas, Auto Radio 
Antennas, home all-wave 
Antennas, Indoor FM & TV 
Antenna kits 

Antennas, loop 

Antennas, loop-core 
Antennas, master community 
Antennas, Outdoor FM & TV 
Antennas, UFH 

Antennas, VHF 

Rotators - 

Towers & Supports, home 


Onouwflwn- 


E Market St & Penna RR 
Chester Pa-1-3-5 


. 3000 Scotter ily Burlingtor 


AT YOUR FINGERTIPS ... 


Manufacturers’ addresses! Reps! Dis- 
tributors! Brand names! Societies! Con- 
sultants! All are listed in other sec- 
tions of this directory. 
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8—ANTENNA ACCESSORIES 


Assemblies, 

Baluns 

Clamps, ground ais 
Coupling & phasing units 
Diplexers are 
Dummy loads 

Duplexers 

Feed systems 
Hardware 

Heaters 

Housings 

Insulators 

Isolation units 

Lenses, R-F 

Lightning arresters 
Links 

Masts 

Monitors Soda 
Monitors, R-F power 
Mounts ea 
Multi-set Couplers 
Outlets 

Remote Controls 
Spreaders, feeders 
Springs, grounding 
Switching equipment 
Tower lighting 

Tuning units 


con eoeurtwn— 


» Mfe 
Gates Rad 


General Cen 
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Elect ronics ‘ 1cOlr " =| 9—AVIATION 


AUXILIARY ELECTRONIC EQUIPMENT 
Antenna accessories 
Antennas, aviation 
Controls, aircraft 
Emergency equipment 
Gyroscopes 
Ontario Sts Philadelphia Power supplies 
Power supplies, emergency 
Power supplies, 400 CPS 
Field Rd Recorders, airborne film 
Recorders, airborne magnetic 
Recorders, airport controller 
tford 6 Conn-6 Test Equipment 
Plainfield NJ- Vibration mountings 


Turnpike 


Emmet St 


COMMUNICATIONS NAVIGATION 
EQUIPMENT 

Airborne landing systems 

Altimeters, radio 

Computers 

Controls, aircraft navigation 

Controls, guided missile 

Controls, remote radio 

Distance measuring equip. 

Facsimile 

Flight simulators & trainers 

Ground landing systems 

Guided Missile telemetering 

Intercommunication systems 

Lamps, aircraft 

Navigation equipment, airborne. 

Navigation equipment, ground 

Radar 

Radar beacons 

Receivers 

Transmitters 


» Boor TaSla 
») Middle River Baltimore 2 


& Mfg 8027 


tr iment Co Cumberland Md-18-24 
rp 100 N Western Ave Chicag 


Pitts 
Penna RR 


> St Kansa 


ng Device 
iwa Ontark 


denser P 
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Damen Ave ic sonar Radic 305 21 St Brooklyn 24 


Garden S$ Sorensen ‘o 375 Fairfield Ave Stamford 
Conn-6-8 
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10—BATTERIES, CHARGERS 
& ACCESSORIES 


Batteries, dry cell 
Batteries, hearing aid 
Batteries, lead-acid 
Batteries, mercury 
Batteries, nickel alkaline 
Batteries, nickel cadmium 
Batteries, silver eee 
Batteries, standard cell . 
Batteries, transistor 
Battery chargers 

Battery charging regulators 
Testers 
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11—CAPACITORS, Fixed — Plastic Capacitors Inc 2511 W Moffat 
. = | I]]-2-11-12-16-17-19-20-21-23-26-28-30-3 
Potter Co 1950 Sheridan Rd N Chicag 
11-12-13-14-16-17-19-20-21-22-23-! 
Pyramid Electric Co 1445 Hudso 
rgen NJ-2-6-7-13-14-19-20-25 
gic _ owed “ok St Marys Pa-4 
Radio Condenser Co Davis & Copewouod 
Radio Mate inls ‘Corp 8825 N California A 
Chicago 18 II]-3 
: : e240 Sanders Associates 95 Canal St Nashua NH-17 
papoditees, Send tree Divonovin Canons” eet S Movil Ave San! ‘Fernando Blectre Ba 1908 1 St San 
Capacitors, gas-filled bahia Dolinko & Wilkens 1907 Summit Ave Union 26 sp ieidaatari sn tae Ria Gani Se Nd At mal ac 
Capacitors, glass A ge y & Marine Instruments 15 Sangamo Electric Co Box 7 Bisrion Ill-2-6-7-8- 
Capacitors, high voltage see eee bid ey St New Yo 5 NY-2-6-7-11-12-13-16- ct stg olat I LU-LO-2 §- 25-29-08 
. : . 17-19-20-21-22-23-2 29-30-38 : : 
Capacitors, industrial ...-.:.. 12 putts iat Tht Sen lato Ave San Spree 
; COS re wees sruno Calif-33 
Capacitors, metallized paper ... Electrical Utilities 3-8-11-25-31 
Capacitors, mica PE prec 6 nom ergata F< gt aed Solar Mfg Corp E 46 St & Seville 
Capacitors, miniature ......... “Portland ees en tea a aac 
Capacitors, Mylar dielectric E Motive Mfg Co n-3-4 -11-13-16-17-21-22- 
Capacitors, neutralizing 
Capacitors, oil 2-11-13-14- -22-23-25-26 . 
Capacitors, paper Pike "at ERATE Raa 23-25 
Capacitors, plastic dielectric .. ie Resistor Corp 644 W 12 St Erie 6 Pa-3- — 
Capacitors, plug-in + x 25-27-28-31 
Capacitors, polystryene insulate aa 
Capacitors, porcelain Pe #- lio Stupakoff Div 
Capacitors, printed circuit ..... sLeneaca Mieana Wares ean Gk Baek chive Sylvania Electric 
Capacitors, silicone-filled , : | 
Capacitors, silvered mica 
Capacitors, standard 
Capacitors, tantalum 
Capacitors, Teflon dielectric 
Capacitors, temperature com- 
pensated 
Capacitors, transmitting 
Capacitors, vacuum 


Capacitors, air 

Capacitors, bathtub 
Capacitors, ceramic 
Capacitors, composition 
Capacitors, decade ets 
Capacitors, electrolytic dry 
Capacitors, electrolytic wet 


OCOnNouwkhwh 


Skottie Electronics 204 Bridge St Peckvi 


ramon Inc 


orp Dexter 


12—CAPACITORS, 
VARIABLE 


Capacitors, air AEE 
Capacitors, ceramic trimmer 
Capacitors, gas-filled 
Capacitors, glass trimmer 
Capacitors, mica trimmer 
Capacitors, miniature 
Capacitors, modulated sweep 
Capacitors, neutralizing 
Capacitors, oil filled 
Capacitors, piston 
Capacitors, plastic 
Capacitors, precision 
Capacitors, printed circuit 
Capacitors, receiver tuning 
Capacitors, transmitter tuning 
Capacitors, vacuum 


~ 
OC ON OUP WN 


—_ 
_ 


<_< dt ot ot ot 
ocouhwn 
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Chicago Condenser Corp 3255 W Armitage Ave Standard Condenser Corp 3749 N Clark St Chi- r n & Divisions 740 Belleville 
Chicago 47 Ill-1-9-13 cago 13 I j-12-13 A I rd Mass-18 
Cole Instrument Co 1000 N Olive St Anaheim Stupakoff Div Carborundum Co Latrobe Pa-2 : El 
Calif-1 Tarzian Ine Sarkes 415 N College Ave Bloom- St wnburg 
Condenser Products Co Div New Haven Clock ington Ind-1l-14 *r Marine 
& Watch 1 Hamilton St New Haven 4 Teleradio Eng’g Corp Wilkes-Barre Pa-1- ri P -20-2 
Conn-6-9-11-12-13 9-14-15 - 4 o 115 S Northwest Hwy 
Continental-Diamond Fibre Div Budd Co New- Tel-Instrument Electronics 728 Garden St Carl- l- 
ark Del-11 stadt NJ-7 4 jucts o 123A N Mair 
Cornell-Dubilier Electric Corp Hamilton United Mineral & Chemical Corp 16 Hudson St a { 11-12-23-24 
Blvd S Plainfield NJ-6-9-11-1 New Y 13 NY-2 Ide Syst s Co Washington St 
Corning Glass Works Corning Vacap Cor 1905 Summit 5 
Dearborn Electronic Labs 231 LaSalle St 16 
Chicago 4 III-6-! Vitramon Inc Box 
Deutschmanr ‘ “obe 921 ovidence Vokar Corp Dexter 


Specialties 22 S Green 


NY-4 
> 


Stamping 17 I 


Wheaton Co T ¢ 
Wilmar Mfg Co 
6 Mo-15 


Eitel-Mc¢ 


tel-MeCullough Ine 798 San Mateo Ave 13—CHASSIS ACCESSORIES 
“ee oa ties Co 2425 § i nt’ ve & SOLDER 


Adapters, crystal 
Adapters, lamp socket 
Adapters, 
Adapters, 
Adapters, tube socket 
Binding posts 
Coaxial cable fittings 
Harnesses 
Implosion pilates 
Jack covers 
Jacks 
Jumpers 
River Rd Schenectady 5 } 
General Radio Cx t Av ambrid 39 Lugs 
Mass-1-12 ; ; Pliers 
Good-All Electric Mfe Co G il Bldg oe Safety terminals 
Jeb-6-9-11-1 Slip rings 
Sockets, coil 
Sockets, transistor 
Sockets, tube 
Soldering guns 
Soldering irons 
Soldering lugs 
Soldering pots 
Solderless lugs 
Spaghetti ; 
Tapes, pressure sensitive 
Terminals & terminal strips 


— at st 
WN CODON OU DAWN 


FUSES & FUSE HOLDERS 
Fuse clips 
Fuse holders 
Fuses, cartridge 
Fuses, instrument 
Fuses, plug 


SHIELDING 
Coil shielding re 
Electrostatic shielding . 
Glass r-f shielding 
Heat shielding 
Ignition shielding 
Lead shielding 
Magnetic shielding 
Radiation shielding 
Rubber shielding 
Screen shielding 
Solid shielding 
Tube shielding 


SOLDER & TIN 
Solder fluxes 
Solder, indium 
Solder, lead-tin 
Solder, silver 
Tin 


St St Mar 
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W hing- 
St Chicago 
rray St Indian- 
30 Ill-17-1 4-25- é -1 anc f o 26 5 St Chicago 8 IIl- 
onn Hard Rubber A t Ne« laver . a Klect 19() exingtc F Q 
9 Conn-22 


oe “an Cc Mfg Corp Randolpl 
ee onnec or U-o' Northe ‘ t { Ave I way -4-] Cherry Sts Wausau 
“te Measurement Eng'’g St Arnprio 
Ontario Canada-8 
Metal Textile Corp 647 E 1 ve Roselle 
2 -37-38-39-40 
Metals & Controls Corp 
Div Forest St 
>» Mfg Corp 
7 Ill-17-18-40 
istrument Co 80 Trowbridge St 
38 Mass-41-42 
Ckner Pkwy ivingston NJ 
Mfg Co James 150 Exchange St Malden 


Industries Bo l Mineral 


A dhe 


Hartford 
W Mair 


Instrument Co 6425 Etzel 
16 
Instrument & Chemical Corp 223 
Chicago 10 I]l-24 
r earch Corp Southampton Pa-24 
Nucleoniec Corp of America 196 DeGraw 
Brooklyn 31 NY-34 
Olympic Plastics C 57 W Jefferson Blvd 
Los Angeles 16 Calif-23 
Oryx Co 9015 Wilshire Blvd Beverly Hills 
Calif-44 
PCA Electronics Inc 2180 Colorado Ave Santa 
Monica Calif-8& 
Perfection Mica Co Magnetic Shield Div 1322 N 
Elston Ave Chicago 22 III-29-30-35-38-39-40 
Permacel Tape Corp US Hwy #1 New Bruns- 
wick NJ-22 
Permaglass Inc Box 195 Sta A Toledo 5 Ohio-9 
Fermonite Mfg Co 4 N Broadway Chicago 
I]]-13-18-19-23-2 
Mfg Co 113 11V of ae vw York 


ea 


cinnati 2 Pittsburgh Plate Glass Co 632 Fort Duquesne 
tivd Pittsburgh 22 Pa-9-31 
on City NJ- Pix Mfg Co 75 Hudson St Newark 3 NJ-13-19- 
Al) 
Fulton Ave Mt PM Industries 280 Fairfield Ave Stamford 
Conn-15 
Polymer Corp of Penn Reading 
Polyphase Instrument Co 701 
Bryn Mawr Pa-15 
ae eee ee Pomona Electronics 1126 Wi 5 
hit e Calif-3-4-5-12 
ya, ee = Precision Metal Products 41 Elm St Stoneham 
: 80 Mass-13-19-23 
Precision Paper Tube Co 2035 Charlestor 
St Chicago 47 Il]-29-34-39 
Pres Industrial Products Box 302 New Paltz 
NY- 


Binghamtor 


Rochester 


Prodelin Inc 307 Bergen Ave Kearny NJ-7-8 

Radiation Counter Labs 5122 W Grove St 
Skokie I1-36 

Radio Merchandise Sales 2016 Bronxdale Ave 
New York 62 NY-20 
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Md-8 
Spencer-Kennedy Labs 
Be 5 Mass-8 

Elect 


ctric 


achine & 
1-13-14-19-2 
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14—CHOKES 


Chokes, 
Chokes, 
Chokes, 
Chokes, 
Chokes, 
Chokes, 


June 1956 


audio 

filter 
heavy-wire 
power 

R-F receiving 
R-F transmitting 


Ave Br 


SNC Mfg 


Southwest 


Oak Rd 


15—CIRCUITS 


Circuits, 

Circuits, 

Circuits, 

Circuits, 

Circuits, 

Circuits, 

Delay lines 

Plug-in circuit units 

Printed circuit copper laminates. 
Pulse forming networks 


oVPOnNOuUhWDh 


Jamaica 


Tele-Tech 


Moodus Conn-l- 


Germantown Ave Philadel- 


1 St Santa Ana Calif-8 
Remer St El Monte Calif-8 
v Farrington Co Needham Heights 


hemical Industries Ine 35 Armory St 
3 Mass-1-2-3-6 
ol Syste 2136 estwood Blvd 
25 Calif-1-5 
Electronic Mechanics Ine 1 
ton NJ-5 
Electronic Research 
Nutley 10 NJ-4 
Slectronic S l 
9 Calif-4-5 
730 Blvd Kenilv 
“l-Rad Mfg Co 2800 W ¢ 
I}}-7 
m & Cuming 869 Was!) 
ass-4 
son Radio & Phor 
Jersey City 2 NJ-1-2- 
Resistor Corp 644 W 


534 Bergen 


Instrument Co v 
Thomson Ave Lor 


o 4614 Spring 


Machine Works 26-12 
77 NY-10 


rmer 


i z abl o Div America 
Rubber Brookfie Mass-1-3-5 
: see 


Gener apacitor Dept 


Components Dept 


v York NY 
Mfg Corp 221 
1i¢_F 


> 


NY-5 
ymond and Brown 12 N Athertor 
College 

117 Santa Moniea Blvd 
46 Calif-5 
Lincoln & Hallett 
Meridiar Ave 
Div Sprague of Wise Inc 
Enge’g & Mfe New Kingstown 
Resistance Co S\ ar Calif-1( 
ctronic Engrs 73 ankershin 


Hollywood Cal 


lits Ine 620 Pz 


Jace 
in 14 


Laboratory 
14 Mass-7 
Lambda 


» Ine Burbar Div 
ve Burbank Calif-8 
» Thomas J 215 Stonehi 
> LI NY-9 
Electronic Mfg Co 
16 Cal 
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Calif-9 

Micamold 

Ave Brooklyn 
Micro-Circuit 
Microwave A 

ton 15 Mass-17- 
Modern Adhe 

Blvd Garden City 
Mycalex Corp of 

Clifton NJ-1-5 
National 

bank C 


ishing 


ives 


Vulcanized 

Wilmington 99 Del 
* Corp 345 Carnegie 

rline Inc PO Bo 


idaga Pottery ( 


ce Industrial FE] 


“1sco 


ston | 

Photo Chemical Prod 
York 51 NY-1-5-9 
otocircuit 


NY-1 


Corp Se 


S Eng’g 
mercial 
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16—COILS 


Coil assemblies 

Coil forms 

Coil winding machines 
Coils, antenna 

Coils, audio crossover 
Coils, color purity 
Coils, deflection yokes 
Coils, flyback 

Coils, heating 

Coils, IF ... 

Coils, ignition 

Coils, inductors 

Coils, magnet 

Coils, pickup 

Coils, PM focusing 
Coils, printed circuit 
Coils, reactors 

Coils, relay 

Coils, R-F receiving 
Coils, R-F transmitting 
Coils, solenoids 

Coils, speaker 

Coils, toroidal 

Coils, toroidal variable 
Coils, transducer 
Coils, TV centering 
Coils, TV convergence 
Coils, TV field 

Coils, TV focusing 
Coils, TV linearity 
Coils, variable 

Coils, TV width 

Coils, video peaking 


he 


Acr 
be 
Acme 


June 1956 


} 
ido 


B&O 


Rd 


RR 


NJ-25 
imbia 
NY-1 


ym 


Ts 


Hwy Hi 


ntiner 


al 


hn 


inication 


kman 


Ele 


orp 345 Carnegis 
Hills Electric C 
61 NY-1-2-16-32-33 
Nothelfer Winding Labs 
3 NJ-17 
Electronics 


Nyt Inc 
bank Calif-1-17-23 
Ogden Coil & Transformer Cx 
Ave Chicago 12 IIl-17-21 
Ortho Filter Corp 196 Albion 
NJ-1-5-10-13-2 
Osborne 


St Westbury 


Transformer Corp 

Ave Detroit 7 Mich-17 
Paramount Paper T 

St Fort Wayne 2 Ind-2 

Armature Co 
3-18-21 

A Electronics Inc 
Monica Calif-1 


RR23 
Products Industrie 


Tran 
Bellefonte a-7 
Philmore Mfg C<¢ 


Granite St 


Beech St I 


slip 


9 & Hamilton St 


Coil Co B 
20-21 
orp of Penna Re 
lyphase Instrument ( 
Bryn Mawr Pa-1-2 
‘ ransformer ( 


Measurements  ( 
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Induction 
Intercom 

Marine 
Microwave 
Multiplex 
Portable 
Railroad ‘ 
Search & rescue 
Selective paging 
Single sideband 
Speech scrambling 
Telemetering 
Telephone 
Teletypewriter 
Vehicular 


17—COMMUNICATION 
SYSTEMS 


Aircraft ara ie 
Airport traffic control 
Carrier current 

Civil defense 
Commercial 

Facsimile 
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Radiomarin 
New 


Rheem Mfg Co £ 
Rix ] 


n 


EF] 


KF 


$14 Reedie Dr Si 


( 
H 


E 


arlisle P 


Rd Downey 


Calif-18 
ver Spring 


hambers St Cleburne 
2 & Walnut 


ledo 9 Ohio-9 
St Burbank 


Jericho Turnpike 


NW Washington 
Whit Plains Rd 
land 

St New 

Haver 


Spring 


St Kansa 
Rd Kansas City 


Rankin Ill-8 
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18—COMPUTERS 


Analog ... 

Analog-to-digital converter 
Computer auxiliary equipment 
Computer components 
Computer heads 

Data recorders, analog 
Data recorders, digital 
Decoders 

Differential analyzers 

Digital 

Digital-to-analog converters 
Discs, computer 

Electronic 

Encoders 

Function generators 

Input equipment 

Magnetic tapehandlers 
Memory, crystal 

Memory, drums 

Memory, multi-core magnetic 
Memory, tape loop 
Output equipment 
Plotters, X-Y 
Proportioning units 
Punched card equipment 
Resolvers 

Samplers 

Storage, acoustic ; 
Storage, dark trace tube 
Storage, electrostatic 
Storage, ferroelectric 
Storage, magnetic 
Storage, mechanical 
Storage, photographic 


WoO Indu tr M irfree 
i ea 
Main St 


imberlanc 


Arma 


etronic Lez 
7 NY-12 


Wilson Mills Rd 


Atomic Instrument 
ambridge 39 Mas 

Audio Devices 
NY-20-31 
D ACF 


+] 


i Param 1 
dwin Piano 


Olympic Blvd 
Fairlawn NJ-1-‘ 


struments 2200 Wright 


2-12-15-21 


rris Ave Providence 


Scientific Instrument Co 143 S$ 


ve Solana Beach Calif-3-4-32 
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Park NJ 
Technitrol 
Techn 
Mas: 


19—CONNECTORS & 
TERMINALS 


Connectors, AN 
Connectors, anode 


Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 
Connectors, 


antenna 

audio 

battery 

cable 

coaxial cable 
covers 

feed through 
ground sheath 
ground sheath 
high-voltage 
interlock 

jack & telephone 
MIL 

junction 
microphone 
miniature 
power 
pressurized 
printed circuit 
R-F 

solderless 
strip 
subminiature 
tube 


_ 
owon ou hawn~ 


Connectors, twin line 
Connectors, waterproof 
Connectors, wire 

Patch cords 

Plugs 


TERMINALS & JACK PANELS 
Headers 
Jack panels 
Junction boxes 
Terminals SaaS athe eee 
Terminals, hermetically sealed 
Terminals, snap 


Terminals, 
Terminals, 
Terminal 


solderless 
standoff 


boards 


Terminal strips 


] 


leveland Instrument 


41 


-29-30-3 1-33-34- 


10) 


‘ommercial Radio Sound Corp 652 


lectron Corp 


216 E 45 St New 


onnector Corp 6025 


Q Ill-3-4-5-12- 
inector Corp 


] 


of 


sSurbank Calif-7 
‘onstantin & Co I 


Continental C 


Blvd I I 
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mnector 
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fork 17 NY- 
Ave New 


> Chicage 


orthern 


11-12-15- 


Budd Co New- 
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MANUFACTURERS 


LOCALIZER INDEX 


See Index on page 213 


Lists Manufacturers alphabetically by 
name and address Includes manufac 
turers’ local representatives, branch and 
regional offices, executives and regional 
personnel, brand names, products er 
vices, telephone numbers, and territory 
covered 


TELE TECH «4 


ELECTRONIC 
INDUSTRIES 


20—CONTROL EQUIPMENT, 


Div Kilgen Organ Co 4632 W 
Ave St Louis 15 Mo-2-10-11 


Controls, 


COMMUNICATIONS 


Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 


ronics Co 7254 Atoll Ave 
audio recording .. nussinialilea mance has: 
broadcast input 
frequency 
illumination 

motor & generator 
Photoelectric 
photographic 
power level 
remote radio 
remote TV 
Controls, tower lighting 
Controls, ventilation 

Tuners, automatic 


inction Ay 


le Ave 


Beverly 


) 
who OOn OUD WH 


N Damen 
Hopper 


ahicko 


Solar Oakton 


> Warwic 


N Holly- 


Alexandriz 


Stamford 


ve 


Bee 


Monrovia 


x 416 Waldwick NJ-4-5 
l Hills Calif 


N Hawthorne 


» Emmet 


St New 


lain fie 


orth St 


Ame 


Amity 


Kans 


and 


Chicag 


Fernand 


ir Products 
1 Il-¢ 


ics Co i-P 


4806 W Chicag 


Broadway New 


phone & 


1 ¢ 
td 


Radio Co Dir 
NJ-3-9 


IT&T 


ft 
lifton 


21—CONTROL EQUIP- 


exingtor 
or | -11-12 
Grigsby-A N Salem 
ton Height 

ryro Electr« 


Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 


ctronik 


& Santa 


Eng’e & 


Mfg 


earl Div Col 
W Olympic B 


MENT, INDUSTRIAL 


Alarms, industrial 
Alarms, intrusion 


chemical 
combustion 
computer 
conductivity 
density 
dimension 
door 
dynamometer 
electronic 
elevator 

film thickness 
fire 
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Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Centrols, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Controls, 
Counting 
Gyros 


grading & sorting 
guided missile 
heat treating 
humidity 
illumination 
inspection 

liquid level 
machine safety 
materials thickness 
mechanical overload .. 
moisture 

motor & generator 
package wrapping 
pH 

photoelectric 
photographic 
position 

power level 
pressure 

printing 

register 


surface finish 
telemetering 

temperature 

tension 


TV visual 
ultrasonic 
vacuum 
ventilating 
volume 
weight 
welding 
X-ray 
Devices 


Regulators, automatic current 
Regulators, automatic voltage 


Solenoid 
Timers, c 
Timers, c 
Timers, 
Timers, 
Timers, p 
Timers, 
Timers, 


Abrams Inst 


Valves 
ounting 
yclic 


impulse 
interval 


hotoelectric 


sequence 
thermal 


ising Mich-66 
Island Ave 


rument 


rument Co 172 : St Brooklyn 
34-36-35 
> Telectronix 
veland 13 Ohi 
Acoustica Associates 
Landing LI NY-51 
Electronic 
assaic NJ-63 
Advance Instrument Cory 
NJ-39 
Advanced 
Rocky 
Aero 


olly wood 


1200 W 


Glenwood 


Highland Ave 


Electronics Inc 
Hill 9 Conn-1-11- 
Instrument Co 1142! 
Calif-66 
Corp Pacifie Coast Div 
via Calif-29-60-61 
Instrument Co 
Park Md-14-39 


Inc 511 


4910 Calve 


Joyce St Orange NJ 
Aircraft & Electronic Specialties 22 S 
St Brownsburg Ind-23 
Air-Marine Motors 369 
ville LI NY-34 
Alden Electronic & Impulse Recording 
ment Co Westboro Mass-64-68 
legany Instrument Co Cumberland Md-19 
l Engraving & Stamping Elm St 


15-16 


Grect 


3ayview Ave Amity 


Equip 


Buf- 


Mfg Co 
sosch Arma ( 


Milwaukee 1 Wis-29-34 
‘orp Arma Div Roose- 
Garden City NY-5-19-39-59 
Electronics Inc 655 W Washington 
Angeles 15 C: 
Elite Ine Park Ave 


lif-61 


New York 16 
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Bendix 
mar 


ue Elec 
NJ-11-24- 
Bracke-Seib X-Ray Co 1 
W Pelham Manor NY-57 
Br ford & Co 670 Milton Rd Rye 
Bristol Co PO Box 1790 Waterbury ( 


) ighs Corp 
1209 Vine St Philad 

Calif Magnetic Control Corp 
North Hollywood Calif-11 
alt Y Pr Ss 1310 


St & M 
Chicago Ave 


E Centre St 
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( 


Lee E§ ric & Mfg Co 2z8I arwater St Pacific Scientifi 
Angeles 39 Calif-60-61 ,0S les 23 
i Skokie I 


EKlectronics I w York ‘ 
NY-11 Los 4 
Haled Electronic ‘ illi ew Leeds & Northrup 70 § ‘ Philadel- 1 N amlin Ave 
York 5 NY-24-35 y - -41-42-4 5-46 . > 30x 212 El Segundo Calif-3 
Hallamore Electroni ( I Sieg] , 11 >» Nev 11 } 32- Electric Co 1600 12 
Brockhurst & Santa An: ' A nahein 7 Wis-36-46-53-66 
Calif-60-61 4 : Imar f -arap! *s Mfg Co 10068 I 
Hall-Scott Electronic Di 0 itz ‘ ar I 2 | Park Ill-11 
Burbank Calif-11-64 slvingsto r rT ) vingston NJ-64- : Products Corp 92¢ 
Hamilton Watch Co Columbia Ave r ter I ‘ Airers or il ‘ IV wood 38 Calif-33 
Pa-63-64-65-66 Var t 14-19 Peer Inc 1200 Milton 


La gEtror ic 


Va-33 


-Gorrill-Briar 
e NY-5-11-29 
n Ff tronic: 
ndence Mo-45 
chfeger Cory 
16 Wis-2 
Lat 


4 


Ameri 


yromet instrumer 
Bergenfield NJ-4¢ 
idiOclok 119 St 
NY-6¢ 

Ransom I 
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lov 
Thon 
Co 


22—CRYSTALS, ACCESSOR- 


IES & CORES, CRYSTALS 


Crystals, 
Crystals, 
Crystals, 
Crystals, 
Crystals, 
Crystals, 
Crystals, 


barium titinate 
frequency control 
hermetically sealed 
quartz 

rochelle salt 
scintillation 
synthetic sapphire 


St G 


Beg : Crystals, tourmaline 
rime-O-Matic g I 
1142-46-49 Crystals, transducer 


Can oukwn- 


CRYSTAL ACCESSORIES 


Crystal 
Crystal 
Crystal 


blanks 
cartridges 
electrodes 


Crystal filters 
Crystal heaters 
Crystal sockets 
Holders 

Probes 


CORES 


Cores, ferrite 
Cores, toroidal 
pr ae as Ferric Oxides 


6-46-E Stee as Ferrites 


Vapor Heating 

Varo Mfg Co 2201 

Vemaline Product 
NJ-32-63-64-66-6 
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ctrodynamik 
)S Marengo 
Mfg Co 404 


23—DETECTORS 


Detectors, crystal 
Detectors, fire 
Detectors, 

Detectors, 

Detectors, impedance 
Detectors, leak 
Detectors, lie 
Detectors, magnetic 
Detectors, metal 
Detectors, mineral 
Detectors, null 
Detectors, pipe & cable 
Detectors, radiation 
Detectors, resistance 
Detectors, scintillation 
Detectors, smoke 
Detectors, standing wave 
Detectors, vibration 
Detectors, voltage 
Detectors, water leak 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Co Milwaukee 1 Wisec-18 
Ir 655 W Washingtor 
» Calif-6-15 
1 B 


Applied 
8 Calif-9-10 
Arenberg 


*lain 


Atomic 
Cambr 
Bailey 
Bald 
Hawthorne 


St Kan 
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24—DIALS & FRONT PANEL 
ACCESSORIES 


Belts 
Bezels 
Chains 
Crystals 
Decalcomanias 
Dials, complete 
Dials, telephone 
Drives, worm 
Escutcheons 
Faceplates 
Faces 
Knobs, metal 
Knobs, molded 
Knobs, wood 
Lights, dial 
Lights, dial assembly 
Lights, indicator 
Lights, jewel pilot 
Lights, panel 
Locks, dial 
Locks, shaft 
Luminous Markers 
Nameplates 
; Pointers, dial 
Div IT&T 106 Pp er N Pg ’ : Rubbers, drive 
NJ-11-1¢ ia inh ; Scales 
ach cheney oa Phe ceca Phoenix, Precision Instrument 3803 2 Springs, knob 
1920 N iladelphia 33 Pa-11 elstuatini Wesanocts Ri Skscabemaamek fox. os Tabs a 
nsformer C Weirfield St Brool Tillary St Brooklyn 1 1-11-1 Windows, glass 
Windows, metallized 


OoOnouwuf Wh 


Ackern 
13 NY-f 
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Decalmar 
NY-5-6- 
; Sampson Chemical & Pigment Corp 
Chicago 12 IIl-6-22-24 
Co 10 W Parker Ave 


NY- 
ter NH-6- 
Jan Hdw Mfg (¢ 


Western 
Angeles 54 Calif-5 
Byron St Schiller 
o 1395 Lawrence 
Monte Cz 
Modern Co 39-3 
Island City 4 
Molded In 
lphis a-13 
delphie 44 Pals |, codiers Field RA 2 FILTERS 
Boston 35 1 


mant ve hila itual Electronic Industries 85 “ Filters, antenna 

a-1 jew Rochelle NY-19 i i 

9844 Remer 2] nte hi = lhe gee a 7] St r Filters, audio 
ational Company 6 mi aide 


2-2-2 Filters, bandpass 
‘orp 612 Ave Glen- Filters, band rejection 

Hwy Sout} Filters, high pass 
Filters, IF 
Filters, interference 
Filters, lime 
Filters, low pass 
Filters, microwave Sige 
Filters, noise suppressing . 
Filters, screen room 
Filters, telemetering : 
Filters, vestigial sideband 
Filters, video 
Filters, 


DOnouwhwn 


N Hickory; 
-24-2¢ 
88 Eddy St Prov I ‘a Bis i “ ii og 
118 S Wyman St Rockf ; ° . : cence é f ret 
» Cor 


al Prodnet 
NY-6-22-25 
. ‘ Divisions 740 Belleville 
t ! € ass Co ¢ t iquesne \ . tedford Mass-3-4-5-6-7-8-9-10- 
Blvd Pittsburgh 22 Pa-10-29 19.16 | 
Pix Mfg Co 75 Hudson St News 3 NJ-28 i ciat 11 Joyce range NJ 
Plasteck Inc PO B 5F au 5 1-9 . 
Precision Metal Product 3 t ‘ F irco Main St Winthr« 
ireraft & c¢ Specialtic 
Enterprises 5362 shuer d J Lavthex fe Co er: ale iv in re rg d-2- -7-8-{ 


llywood Calif-29 g } -29-30 eae seve A air Id Ave 


9-11-12 

Amerac Inc Wenham Ma 

American Electronic Labs 641 Arch St 
delphia 6 

American Electronics Co 1203 Bryant 
York 59 NY-1-3-5-7 

American Metrix Corp 15 Exchange P 
City 2 NJ-1-3-4-5-6-8-9 

Amphenol Electronics Corp 1830 


Chicago 50 III-5 


Hetheringtor 
Industrial Devic 


1 
NJ-1 
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Sound Corp 1449 
Development Co 


Barker & William 
9.3.4 


Bomac Labs Salen 

Budd-Stanley Co 
1 N Y-10 

Bud Radio Inc 


Magnet 
Holl 


: Thom: 
; ‘al : E ' 
reles 16 Cz chester ay 
apse ‘ ee Interelectroni: r ‘rar ncou N Y-1-4 
aft Ine Cary H - f New Was : Telerad Mfg 1 
mmunication Acces 110 t ee ae is ‘ ‘ Teleradio Eng 
Hwy Hickman Mills - -5-9-13-1 eee Y y ; 15 
ntrol Corp ; 


7 Tt 
ome r 


1¢ 


F 
de nneap J N 
1 Minn-13 Set Aeon 
»rbin Corp 5419 RIV é d-1-4 ¢ 


hn 
lok 
ell-Dubilier Ele i amilte F 
vd S Plainfield N J-1-2-3-4-5-6- l \ 
Corp 2841 Canon § I 
e Transformer Corp 
East Orange N J-2-3-4 
Daystrom Instrument Archbald Pa 


Mass-! 
Krohn-Hite Instrument 
I ig 39 Ma 
itschmann Cor 
wood Mass-1 
nd Microwave 


Mass-1-3-4 


Electronic 
ege Park Md 
rement Eng’g 


Merit Coil & 
St Ch 4 
Micamold El 

Ave Br 
Hugh 


i 44 


Micr 
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26—HEADPHONES 


Headphones, crystal 
Headphones, dynamic 
Headphones, hearing aid 
Headphones, magnetic 


27—INDICATORS 


Indicators, annunciators 
Indicators, antenna position 
Indicators, broadcast 
Indicators, data display 
Indicators, density 
indicators, detonation 
Indicators, deviation — 
Indicators, dielectric constant 
Indicators, electronic 
Indicators, film thickness 
Indicators, fluid conductivit 
Indicators, fluid flow 
Indicators, frequency 7 
Indicators, ground detector 
Indicators, hardness 
Indicators, humidity 
Indicators, illumination 
Indicators, linear displacement 
Indicators, liquid level 
Indicators, magnetic field 
Indicators, materials thickness 
Indicators, medical electronic 
Indicators, modulation 
Indicators, moisture 
Indicators, null 
Indicators, ocean depth 
Indicators, oxygen 
Indicators, PH ; : : 
Indicators, photographic ex- 
posure ate 
Indicators, positioning 
Indicators, power level 
Indicators, pressure 
Indicators, radiation 
Indicators, R-F 
Indicators, servo Pe 
Indicators, shorted turn 
Indicators, smoke & combustion 
Indicators, sound level 
Indicators, specific gravity 
Indicators, speed 
Indicators, strain : 
Indicators, telemetering 
Indicators, temperature 
Indicators, timing 
Indicators, torque 
Indicators, turbidity 
Indicators, vacuum 
Indicators, vibration 
Indicators, volume 
Indicators, weight 
Indicators, wind speed 
Machines, lamination stacking 


sconouhwhnr 
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N Y-5 
Amglo Corp 2037 f Divisior 
1-5 
) Guir st \ than M Amplitel 342 W 40 St New 
= Shep cr ; Annis Co 


rd Conr 
» PO Be 
X-R 
15 Ma 


Instrument 


Denville 


28—INDUSTRIAL ELEC- Centur 
TRONIC EQUIPMENT 


Analysis equipment, electro- 
chemical 

Balancing equipment, dynamic 

Dielectric heating equipment 

Electric furnaces 

Electronic photoflash 

Electroplating equipment 

Flaw locators, metal 

Flaw locators, non metal 

Geophysical instruments 

Heating elements 

Induction heating equipment 

Infrared equipment i \ 0 

lonization chambers ... 1414 El Camino Real San Carlos Calif 

Meteoroloaical ; + Dampp-( haser Inc 1440 Ridgewood Blv« 

gical equipmen dersonville N Car-10 

Nuclear equipment .. ; Days t Archbald | 

Precipitators, electrostatic 

Spectrographic equipment 

Thickness equipment, ultrasonic 

TV, industrial .......... et ae teats 

Ultrasonic soldering : Co 942 E Larne 

Ultra-violet equipment 

Vibrators, ultrasonic 


odynami Cort 
la Pasadena Calif- 
R 600-Mile High Center Der 


Riverdale Md-1 j 
New York 10 NY-10 
Div 63 


COnounhwn 


101 I 


Ch f » I 
Gauge Div Ame 
ille P l 
ium Corp 


> Rad 


arnsworth Electr« 

Milwauke 3-1 Ft Wayne Ind-19 

< ) eorg Fischer-Smith Inc 
NJ-5 
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‘ 
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Mi 
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Fort Instrument Co Div Sperry Rand ¢ Nems-( 
$1-10 Thomson Ave Long Island City NY Sprir M lr ) 
1S Nevada A I ( N Va I Re ; i 
Foto-Video Labs 25 Amity St Little Fal Ne at a ie , ae ~ 
Franklin Electronics r > 4 St ; < Ne ‘ : spend ae beeen 
ay In k I I ms 4 I M St } Westh Rd H n617 " 
Friez Instrument Div Bendix Aviation Co I Noreo Mf 2 Bleecke St New Y< “s Me 2. — 
1400 Taylor Ave Baltimore 4 Md-14-19 NY-2 
(eaertner Scientific Corp 1250 Wrightwood Ave Nortt An i l ( S | t 5 Pele ; % . Paki gic 
> Chicago 14 II]-17 Mt Vernon NY ee a ‘ Lem 
General Electric Co Apparatus Sale Di NRD Ir r t | 64 Etzel Ave St Lo Dalla lex 
River Road Schenectady 5 N Y-4-7-8-10- Mo-13-1 nern Mf . . 
Gurley W & L E 514 Fulton St Troy NY-14 Nuclear D PO | ( ( Ave I At 
Gates & Co Geo W Hempstead Tpke & I ‘ is | M ermo | Mf ¢ 65 Huff St I 
Ave Franklin Square LI NY-21 Nuclear-Electror ( 632 W Cun ‘ w ! 
. General Mills Ine Mechanical D 60 I St Philadelpt P ermite ( W Maumee S A 
Hills Bldg Dayton 9 Ghio-12 N ‘ Ir iment & Chen ( Ww I 
General Precision Equip Cory »G St Ne I St Ch O-M hPs ) 
York 38 NY-19 Nucle Me ( H hs B ! 
General Precision Lab ¢ Bedf Rd P Ave Ind 
ville NY ’ \ R ( r . tod 
General Ultrasonics ( 0 Ma H Nu * 


29—INSULATORS & INSULAT- 
ING MATERIALS 


Insulators, antenna 
insulators, bead 

Insulators, bearings 
Insulators, ceramic 
Insulators, cord 

Insulators, coupling 
Insulators, fabricated 
Insulators, feed through 
Insulators, glass bonded mica 
Insulators, H.V. power line 
Insulators, laminated 
Insulators, metallized bushing 
Insulators, mica 

Insulators, molded 
Insulators, plastic 
Insulators, rods 

Insulators, sheets 
Insulators, shock 
Insulators, sleeve 
Insulators, standoff 
Insulators, test clip 
Insulators, thermocouple 
Insulators, tower 
Insulators, tubing, asbestos 
Insulators, tubing, ceramic 
Insulators, tubing, glass 
Insulators, tubing, paper 
Insulators, tubing, plastic 
Insulators, tubing, varnish 
Seals, hermetic 


INSULATING 


Encapsulation 


Plastic 


MATERIALS 


Onouvlawn 


ue 1 I q« 15- 
Fibre & Specialty 
i St Philadelphia 


gO I 

x Products Div 

& College Ave 
Instrument 


NJ-21 


andise Sale 


7N Le 
Acton 


Sangamo Electric Co 9 & 
field [11-31 

Saxonburg Ceramic Saxonburg 

Inc 1661 Boone 


Silicone 
NY 
Silicone 
‘s-Miller Cx 
wood NJ- 
Skottie F ectronn «U4 Bridge 
Pa-4-19 
Spaulding Fibre Co if Wheeler St 
wanda NY-11-15-27-31 
Spruce Pine Mica Co Spruce Pine N Car-1 
Co Muirhead Ave Trentor 


86 Main St } 
11-25 
Steward Mfg Co D M PO Box 
Tenn-4-30-31 


Stone City Machine & Tool Co PO Box 
ford Ind-1-7-11-14-17-18-2¢ 
Stonized Products k 
Washington 17 


ranklir 


Stratoseal Mf; 
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31—MEASUREMENT & TEST 
EQUIPMENT—COUNTERS 


Counters, electromagnetic 
Counters, electronic 
Counters, events-per-unit time 
Counters, frequency 
Counters, geiger 
Counters, impulse 
Counters, mechanical 
Counters, photoelectric 
Counters, preset 
Counters, radiation 
Counters, revolution 
Counters, scintillation 
Counters, time-measuring 


Onovawn-, 


30—MEASUREMENT & TEST 
EQUIPMENT—BRIDGES 


Bridges, capacitance 
Bridges, conductivity 
Bridges, impedance 
Bridges, inductance 
Bridges, resistance 
Bridges, R-F F ; 
Bridges, self balancing 
Bridges, standing wave 
Bridges, synchro 
Bridges, temperature 
Bridges, thermistor 
Bridges, wheatstone 


COnNouwfwhnrh — 
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é Re : Z = Weltronic Co 19500 W 8 Mile Rd Detre 
be nta Fe ex-5 \ Mich-2 
tichmonc ) Western Radiation Lab 1107 W 24 St Les 
a eal Angeles 7 Calif-5-10-12 
i al a rument I 12-] . \ Wes xhouse x . rp ) tts r 
lead takcae Glan ate asta hou Electric Corp Box 868 Pittsburg 
Electric: S ce 3si0 t | ‘ lec 
oa ba Servi 1271 M ‘ a Electrical Instrument Corp Subsidiary 
F: strom Inc 614 Frelinghuysen Ave New rk 
NJ-1 


iment PO Box 106 Ye 
hington = St 


armelina ve os Angeles 


32—MEASUREMENT & TEST 
Ernst. Williams Hag Win i8 EQUIPMENT—DEC ADE 
eae Co 75 S Fulton Ave BOXES 


dford St Manchester m 
— Decade boxes, capacitance 


trument Co 64 tz ve § ou Decade koxes, inductance 
-2-5-9-10-12 : 
evecare Ses: = Decade boxes, resistance 


Mo-5 
clear-Electronics Corp 2632 d ; 
St Philadelphia 32 Pa-2-4-5-6-8-10-12 Al ge Corp 100 N Western 
iclear Instrument & Che “al Corp 222 ; Il-1 
ify + n18-10-1 , : ial Waxhorton 


Washington St Dover N H 
W Washington Blvd le 
Instrument Co 1000 N Olive St Anahein 
Calif-1-2-3 
Cornell-Dubilier E 
»x ) ar-2- Blvd S Plainfie 
OMCO U s§ al t an Daven Co Route 
Dubrow Dey 


Oerlikon 


Inc 
5 Ore-1- 
Instrument Co 84 Wither 
N Y-3 


Measurements ( Lev 
Eatontown N J 
Corp 161 E Calif 


relephone & Radio o Div IT&T 
Kingsland Rd Cliftor J-1 
Fidelity Amplifier C« 


-3-8-9-11-13 


Mill Rd Great 


ormer Co 1 


& Sub Radi 


Blvd Los 


Lm.F 


St Philadeipt 


33—-MEASUREMENT & TEST 
EQUIPMENT— 
GENERATORS 


Generators, A-F signal 
Generators, color TV bar 
Generators, color TV dot 
Generators, color TV signal 
Generators, F-M signal 
Generators, harmonic : 
Generators, microwave signal 
Generators, noise 
Generators, pulse 
Generators, R-F signal 
Generators, single-sideband 
Generators, square wave 
Generators, sweep 
Generators, sync 
Generators, television, composite 
signal 
Generators, 
Generators, UHF 
Generators, ultrasonic 


COnNouawn ~ 
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Generators, VHF 
Generators, video signal 
Generators, waveform 
Multipliers, frequency 


vingstor 
mmingt 


Ferry J- 
Allied Radio 
> Ill-1-1{ 
Chalmer Mfg ( 
In Wenham 


onics 
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Oscillators, grid dip 
Oscillators, microwave 
Oscillators, 

Oscillators, ‘ 
Oscillators, tuning fork pines exis 
Oscillators, ultra low frequency 
Oscillators, ultrasonic 
Oscillators, video pattern 
Oscillators, video range 


—“oooaonouw Ss Ww 


W 
rlenwood 
ountry 


Winthrop 52 Mass-4 


15 Exchange P ersey 
Depot Rd Flushing 


44 Green St Jamaica 
St Rive Forest Ill-4 
St Springfreld % 


2 Edgewood Ave 
eki Ave Upper 
Mortor 
Philadelphia 
lex-Bludwortt 


Brooklyn 


Boonton 
iirfield Ave 
Cory 


eveland 5 Ohio-1 
Stephen St Mar 


Wave Plastic 
turbank 


; ford Conn-4 
isior td orsle Bridge Rd 
ydenham Londen S E 26 Ens 
Co 6014 Broadway 


1000 N Olive St Anahein 
Carlos Ave San Carlos 
Windsor St Ha 


I on Blvd Man 

34—-MEASUREMENT & TEST ‘ea oe ee eee 
EQUIPMENT— Electronics Inc 48 n Ave yur Deagan In 1770 W Berteau Ave Chicag 
MONITORS orca ea “tenuis bane Gidea. wee Wieaion Ree Ee ee 


Monitors, antennas phase wile aaa, = 
Monitors, audio 

Monitors, frequency 
Monitors, modulation 
Monitors, phase angle 
Monitors, power 
Monitors, service 
Monitors, video color 
Monitors, video line 
Monitors, video off-the-air 
Monitors, VOR 

Monitors, waveform 


Development Co 2 Penn St Burling 


Bloomfreld Ave 


i 9 Woodhaver 
rest Hill 
of NY Inc 72 Mineola I 


COnouhawhnr- 


| rend Products Corp State & Water 

St Joseph Mich-6 
Electronic Control Sy 

Blvd Los Angeles 25 
Electronic Industries In¢ 

Burbank Calif-1 
ectronic Instrument Withers St Brook- 
klyn 11 N Y-1-6-11 
eetronic Measurements Lewis St & Maple 
Ave Eatontown N J-1 
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35—MEASUREMENT & TEST 
EQUIPMENT— 
OSCILLATORS 


Oscillators, audio Fisher Radio Corp 
Oscillators, code a : City NY-1-6-11 


Tele-Tech & ELECTRONIC INDUSTRIES + June 1956 


36—MEASUREMENT & TEST 
EQUIPMENT— 
OSCILLOGRAPHS 


Oscillographs, cathode-ray 
Oscillographs, direct writing 
Oscillographs, multi-channel 
Oscillographs, multi-element 
Oscillographs, portable 
Oscillographs, projection 
Oscillographs, recording 
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37—MEASUUREMENT & TEST 
EQUIPMENT—SPECIAL 
PURPOSE 


Attenuators, A-F 
Attenuators, logarithmic 
Attenuators, R-F 
Barreters 
Bolometers 
Cabinets, temperature test 
Calibrators 
Cameras, oscilloscope recording 
Chronographs : 
Combustion test equipment 
Comparators 
Color equipment 
Converters, frequency 
Delay lines 
Direction finders 
Engraving panel 
Filters 
Frequency measuring equipment. 
Integrators 
Instrument parts 
Inverters 
Lenses 
Lights, neon test 
Locators, open-short 
Microwave test equipment 
Multivibrators 
Optical equipment 
Pressure measuring equipment 
Probes 
Pulse equipment 
Radar test sets 
Recorders, frequency response 
Regulators . 7 
R-F interference equip 
Screen rooms 
Slotted lines 
Soundproof rooms 
Specialties, capacitor 
Specialties, inductance 
Specialties, resistance 

ne Spectrographic equipment 
Bab 2) ¢ Kinkel St Weatbu: eign shat: Wilaake ds eee oe Spring testing equipment 
e Red i Cit f Stroboscopes & accessories 
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I 


etronic 
LI NY-1 
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Synchroscopes 
Thermocouples 
Tracers, signal 
Tranducers stacce ee p weises th 
Tuning forks ..... - “Martinsbur g 
TV test charts D , 
Vibration measuring equipment 
VSWR measuring equipment 
a , Short Wave 
)2 sly s Forming , Alameda Ave B 
& Machine Co 3644 N I ‘ : zeles 66 Calif-44-46 Calif-46 
, a. ula CELCO (Constantin« s'« Labs) PO B 
Mat ] 


Ne a NJ tury “leectronic ¢ Instrumen 
Columbus ; a-17-49 
Si al tru t Corp Shadysi 
New Y« a ; mam 


Chromatic 
6 NY 
Cinema $ 
Chestnut St 
Cinema-Televisio Ltd 
Lower Sydenham Lond 


Wast 


North Ave 


eramic 
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TRIES | aap rei 
cTRONIC INDUSIN™ ff ere 
Se _pirecTORY = 


amo 


Newark 4 NJ 


San Pedr 
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39—METERS, AUDIO 


Meters, audio 
Meters, decibel 
38—-MEASUREMENT & TEST orn poetacsieian 
a eters, frequency 
pep tibg Meters, intermodulation 


Meters, modulation 
Meters, noise 

Meters, output 
Meters, phase angle 
Meters, recording 
Meters, sound level 
Meters, wow & flutter 


Standards, capacitance 
Standards, frequency 
Standards, inductance 
Standards, phase 
Standards, resistance 
Standards, temperature 
Standards, time 
Standards, voltage 
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Sensitive Research 
St New Rochelle 
Simpson Electric Co 5 
44 I)l-2-7-8-11 
Scott Inc Hermon 
Cambridge 39 


lelechrome Inc 
NY-5 

[rio Labs Inc 
NY-1-2-8-11 

Triplett Electrical 


40—METERS, ELECTRICAL 
MEASUREMENT 


Instrument calibration 
Meters, ammeter 
Meters, capacitance 
Meters, conductance 
Meters, d'arsonval 
Meters, electrometer 
Meters, flux 

Meters, frequency 
Meters, galvanometer 
Meters, impedance 
Meters, kilovolt 
Meters, kilowatt 
Meters, megohm 
Meters, microampere 
Meters, microfarad 
Meters, micromicroampere 
Meters, milliampere 
Meters, millivolt 
Meters, multimeter 
Meters, multiplier 
Meters, noise 

Meters, ohm 

Meters, output 
Meters, phase ...... 
Meters, power factor 
Meters, 9 paeiees 
Meters, snap around 
Meters, tension a0 
Meters, vacuum tube volt 
Meters, volt 

Meters, watt 

Meters, watt-hour 
Voltmeters, digital 
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tronics 800 N Pitt 


Morre!l 


istrument Co 

Hollywood Calif-& 
Allegany Instrument Co Cumberlar 
Allied Radio Corp 100 N Western A 

26 I1l-3-19-22-29 
Alto Scientific Co 85 Ce 

to Calif-18-22-30 

rican Chronoscope Corp 


Vernon NY-22-29 


Ine 
Mo-22 


City 9 
yee 


r 
oklyn 


Physic 


Lake 
Beckman Instru 
Pasadena Calif 


Assocs 

Chicago 

illantine Labs 

arber-Colman Co 1300 
cer & Williamson 

Pa-8-10-31 

iire Electronics Inc 


Darby 


ley Div Beckman Instr 
Richmond Calif-s- 


it-Bach Inc 6926 Romai 


im Middle 


line-Angu Co 
8-11-12-17-18-24 


ral Telephone & Rad 
gsland Rd Clifton NJ-& 


eedback Cont Ir 


i Va 


Philadelphia 7 


The 


Tele-Tech 


Fielder 


Instrument Div 
2920 N 4 St 


Porter 


Franklin Electronics 
Pa-33 
Freed Transformer Co 
lyn 27 NY-13 
Furst Electronics 
Chicago 25 I11-26-30-33 
Gar Electrical Instrument 
Jamaica 33 NY-2-5-14-17- 
Electric Co-Appsz 
Rd Schenect: 
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horne ve Valley Stream 
ral Radio Co 275 Mas 


s-3-6§-13-29 


rument 
NJ-2-9-11-1 


rical Instrument 
and 8 Ohio-2-5- 
Instrumatio 1 
rele ) 
on Electro 


Pasadena 


iment 


Chape 


é Electric 
Keithley Instr 
land 15 
Kuljian Corp-Electronics 
Philadelphia 21 P: 
Leeds & Northru 


Pa-5-9 


46 Lincoln 


Ire rar -: 
54 NY 

Macle 
29 Mass-3-1 

Magnaflux Corp 7300 W 
cago 31 Ill-4 

Magnetic Amplifiers ¢ 
55 NY-24 

Manning Maxwell & 
Stratford Conn-1 

Marconi truments 

Instrument 

Manchester NH-2-5-7-11-14- 

Maxson 
I 


Binghamtor 
rp 79 


Stenton 


Manctl 


NY-24 
140 St New Y 


F alll 
od & Hanopol 10 Roland St Charlestowr 


Measurements Corp Boonton NJ-1- 


Mepco Inc 
Meters Inc } 
20 Ind-2-5-9-11-14-17-18-22 


Metronix Inc PO Box 549 New I 


electronics & Ins 


rk 11 NY-2-19 


Abbett Ave Morrist 
3 N Keystone Ave Indiar 
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‘orp 104 E St Michigan City Ir 
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Box 
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Mosele 
dena Ca 
Narda Corp 
National Air« 
bank Calif- 
New London Instr 
London Cx 


41—METERS—RF 


Meters, ammeters, RF 
Meters, attenuation 
Meters, decibel 

Meters, distortion 
Meters, field strength 
Meters, FM deviation 
Meters, frequency 
Meters, grid dip 

Meters, microwave 
Meters, noise 

Meters, output 

Meters, phase 

Meters, R-F power : 
Meters, standing wave ratio 
Meters, wave 


cCoOnouhlwn 


44 


Southwest Proc 
Antonio Texas 


ithwestern Inc 


Brooklyn 
Spellman ° 


in Electr Corp Harlem 
Chicago 31 Il]-2-5-11-13-14-1 
Sylvania Electric Products 
York 19 NY 
Tech Labs 
Park NJ-20 
lrelechrome 
NY-24 


Tele-Tech & ELECTRONIC INDUSTRIES + June 1956 


Meters, nuclear radiation 
Meters, null 

Meters, pH 

Meters, photoelectric 
Meters, pyrometer 
Meters, rate 

Meters, ratio 

Meters, spectral 
Meters, tachometer 
Meters, tension 
Meters, thermocouple 
Meters, thermometer 
Meters, time 

Meters, ultra violet 
Meters, vibrating reed 
Meters, vibration 
Meters, viscosity 
Meters, volume 
Meters, x-ray intensity 
Meter shunts 


rument Di Robertshaw 
£20 N 4 St Philadelphia 
5-39-40 

r 19 Warminster Rd 


42—METER, SPECIAL } ; saip ‘ t ontor a l : — Transformer C 1718 Weirfield St Rr 


PURPOSE -_ 4 . eee . ~ Friez Instrument Div-Bendix A — Cc 


1400 Taylor Ave Baltimore 4 Md- 


Colorimeter 

Gaussmeter 

Machmeters . 

Meters, acceleration 

Meters, cable testing 
Meters, counting rate 
Meters, deflection 

Meters, density 

Meters, deviation 

Meters, dosimeter 

Meters, dynamometer 

Meters, elapsed time 

Meters, electronic micrometer 
Meters, events-per-unit time 
Meters, exposure for film 
Meters, flame photometer 
Meters, flow 

Meters, flutter 

Meters, foot candle 

Meters, geniometer 

Meters, infrared ican is t mpariis ele ‘ astings Instrument Co Newcomb Ave off Ivy 
Meters, light a e nd Instrur =i o 5 <j o i win N Elm St Waterbury 
Meters, moisture 


irst Electronics Ine 3322 W Lawrence A 
Chicago 25 IIIl-18 

General Electric Co-Apparatus Sales Div 
Rive Rd Schenectady 5 NY-10-12-15-1 
23-26-27-34-36-39-40-43 

Genera Radio Co 275 Mas Ave Cambridge 39 

Mass-19-22- 

eneral Riveters Inc—Electro Mechani 
85 Hertel Ave Buffalo 7 NY-11 

sertsch Products 11848 Mississippi Ave 
Angeles 25 Calif-9 

Gibbs Mfg & Research 420 Main St Jane 
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Tele-Tech & ELECTRONIC 


INDUSTRIES 


43—-MICROPHONES 


Handsets, telephone 


Microphones, 
Microphones, 
Microphones, 
Microphones, 
Microphones, 


June 1956 


carbon 
ceramic 
condenser 
contact 
crystal 


Microphones, 
Microphones, 
Microphones, 
Microphones, 
Microphones, 
Microphones, 
Microphones, 
Microphones, 
Microphones, 
Microphones, 


differential 
dynamic 
hearing aid 
lapel 

lip 
magnetic 
pressure 
throat 
velocity 
wireless 


Sound powered phones 


Stethophones 


44-—-MICROPHONE 
ACCESSORIES 


Microphone booms 
Microphone connectors 
Microphone covers 
Microphone desk mounts 
Microphone springs 
Microphone stands 
Microphone transformers 


3-6-9-11-14- 
Research 
Blvd Hollyw 
Wenhan 


45—MICROWAVE 
COMPONENTS 


Assemblies 
Attenuators 
Bends 

Cavities 
Converters 
Couplers 
Crystal mounts 
Discriminators 
Duplexers 
Filters 

Flanges 

Horns ae 
Hybrid junctions 
Isolators 
Joints, fixed 
Joints, rotating 
Microwave antennas 
Mixers 
Parabolas 
Phasers 

Probes 

Shutters : 
Sliding loads 
Slotted lines 
Switches 
Terminations 
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Waveguides, rigid 
Waveguide stands 
Waveguide switches 


Dynamic 
Blvd Forest 
Electrend Pro 


St . 
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46—MOBILE COMMUNICA- 
TIONS EQUIPMENT 


Citizens radio 

Handsets . 
Intercommunicating systems 
Pack sets 

Receivers, fixed 

Receivers, mobile 
Telephones, portable field 
Transceivers 

Transmitters 

Walkie-talkies 
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47—MOBILE COMMUNICA- 
TIONS ACCESSORIES 


Antennas 

Antenna bases 

Auto alarms 

Control equipment 
Crystals 

Microphones 

Power supplies ; 
Power supplies, emergency 
Recorders, film 
Recorders, magnetic 
Vibration mountings 
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NY-5 
i Rd Pleasant 


ishing 


Manhattan S 
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48—MOTORS & GENERATORS 


Alternators 
Bearings ; 
Brush holders 
Brushes, motor : Weetiue 
Cleaning solvent, contact . 
Commutators 
Contacts, motor & generator 
Converters, rotary 
Couplings, flexible 
Couplings, rigid 
Dynamotors 
Engines, diesel 
Engines, gas 
Fans xtseietera:s 
Generators, AC 
Generators, DC 
Generators, hand-crank 
Generators, 
power 
Motors, AC 
Motors, clock 
Motors, control 
ot 5 Wp SC ere 
Motors, fractional hp 
Motors, hysteresis 
Motors, miniature 
Motors, synchronous 
Motors, timing 
Motors, turntable 
Motors, universal 
Power plants 
Rotors 
Servos : 
Slip ring & brush assemblies. 
Slip rings 
Starters 
Stators 
Synchros 
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Shambar 
Culver 


Simpson 


Pa-2 
1 Motors 
1-10-1 
SOSC Supply 
York 19 NY-14-15-21 
Spaulding Fibre Co 310 Wheeler St Tonawanda 
NY-2 


52 St New 


Stackpole Carbon Co Tannery St St Marys Pa-4 

Stancil-Hoffman Corp 921 N Highland Ave 
Hollywood 38 Calif-19- 22-23-25 

Star-Kimble Motor Div Miehle 
& Mfg Co 200 Bloomfield Ave 
18-21-34 

Stavid Eng’g Co | 

Sterling Pr Corp-Instrument Div 
Lawrence St Flushing LI NY-31 

St Marys Carbon Co Marys Pa-2-4 

Superior Car George Ave 
Cleveland 

Swiss Jewel 


P2 


Printing Press 
Bloomfield NJ 


S Hwy 322 Plainfield NJ-31 
ecision 34-17 
State St St 
ducts 9115 

zy Philadelphia 


e Co 
al Developme 


Ince Blvd 
ilver City Calif-2 


nic Industries 


Time-O-Matie Ine 

Times Facsimile Corp 
19 NY-25-26 

Toledo C« 
Owosso 


mmu 

Mich-5-33 

Corp Worcester Pa-20-24-381 
Co 8008 Wallace St Cr 


Transicoi 
lricon Mfg 


29_29 


cago 20 Il- 


Trio Mfg Co Griggsville 
Universal Electric Co Owosso Mich-2! 
Universal Motor Co 186 Harrison St 
Wise-12-14-15 
U S Electrical Motors 200 E Slauson Ave Los 
Angeles 54 Calif-18 
Vero Mfg Co 2201 Walnut St Garland 
Visulite Co 423 Broome St New York 
Vocaline Co of 
18-19-23-2 
Voron & Co George 835 N 19 St Philadelphia 30 


— 


111-30 
22-24-28 


Oshkosh 


Texas-7 
13 NY-8 
America Old Saybrook Cons 


Line Ine 85 S St Clair St Dayton 2 Ohio 
-20-22-24-28 
2032 Broadway 
18-20-21-22-23-24-25-26-28 
Corp 2600 Imperial Hwy Lyn- 
7-10-14-15-16-17-18-19-20-21-22- 
28.29.$0-31-32-38-34-35-36 

» Electric Corn Box 868 Pittsburgh 

5-18-20-21 28-30-34-36 
1110 Truman Rd Kansae City 


Santa Monica Calif- 


Wincharger Corp E 7th & Division Sts 
City 2 Iowa-1-7-10-14-15-21-28-29 

Workman TV Inc 309 Queen Anne Rd Teaneck 
NJ-37 


Sioux 


49—-NAVIGATION SYSTEMS 


Aircraft landing 

Direction finding ............ 
Distance measuring equipment 
Loran 


Raydist 
Sea rescue 
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Associates Inc 
1-6-7 
Airborne Instruments Lab 160 Old C 
Mineola NY-6 
Aircraft Radio 
American Bosch 
velt Field G 
American | 
delphia 6 F 
ARF Product 2 
Bell Aircraft Cory 
Bendix A tio 
man Way > 
Bendix Radio 
more 4 Md-1-7 
Bludworth Marine 
92 Gold St New 
Canoga Corp 5955 
Calif-6 


rp Boonton NJ- 
Arma Corp 


Corp Pacific 
sHywood Calif-6-12 


Bendix 


Div Nat’l-Simplex-Bludworth 
York 38 NY-4-6-12 
Blvd Van Nuys 


Sepulveda 


Chesapeake Instrument Corp Shadyside Md-12 
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Chromatic TV New Yor 
36 NY-# 
Collins Radio Co 


I 


adway 
NE Cedar Rapids 
Md-1-2-3-5 


Ltd 301 Windsor St Halifax 


> 90 Holten St Danvers Mass-1 
Corp 2630 Glendale 
innati 15 Ohio-6 
Textron American Ine 
1414 E rlos Calif-12 
Daystrom g Pa-1-3-5-6-7 
Donner Scientifi Xo 2829 7 St 


Dalmo 


Berkeley 10 


4-6-12 

Electro-Craft 
1-4-6 

Electronic 
Los Ange 


Genera 
York 
Goodyear 
Akron 
Haller Raymon 
State Colles 
Hoffman Labs 
Calif-6 
Jarvis Electronic 
Chicago ¢ 
J-V-M Eng 
Kearfott Co 
Laboratory f 
14 Mass-6 
Lavoie Lal Freeho!l 


Matawan and 


_n ae 
5-6 - 


sSundy Dr Santa Monic: 


Lel Inc 380 Oak St Coniague NY 
Leru Labs 827 Black Oak Ridge Rd Paterson 2 
NJ-6 
Lockheed i af ‘orp 
Van Nuys Calif-6 
Maryland Electronic Mfg Corp 
College Park Md-5 
Measurement F d J St 
Ontario 
Melpar Inc Su 
Church Va-6 
Meyer & Cx 
NY-3 
Mitchell 
Texas-7 
Moran Instrument rp 170 E 
Ave Pasadena 3 Calif-6 
Mutual Electronic Industries 85 Beechwood Ave 
New Rochelle NY-1 
National Aeronautical 
Ambler Pa-3-7 
Otis Elevator Co Electronic Div 
Brooklyn 5 NY-1-4-7 
Phileo Corp 4700 Wissahickon Ave 


Missile Systems Div 
5009 Calvert Rd 
Arnprior 
Air Brake Fall 
New York 23 
Mineral Wells 
Orange Grove 
Corp 180 S Main St 
Ryerson St 
Philadelphia 
ghland Ave Needham 


y Park Ave New York 
17 NY-3 
Radio Corp of America Camden 2 NJ 
Radiomarine C 


New Yort 
Radic 
TY 


rp of America 7 Varick St 
3 NY-6 
» Receptor Co 251 W 19 St New York 


Oaks Ave Pasa 


Ave Palo Alto 
Nashua NH-6 
» Electric Co 


1590 Tulsa 


o Turnpike 

Simpson 

44 Ill- 
Sperry 
Great 
Stavid 


hicage 


NJ-1- 

& Scudder 
maston-Waterbury Rd 
Televiso Corp 


Texas Instr 
las 9 Texas-6 


If Rd Des Plaines III-2-7 
6 Lemmon Ave Dal- 


iment I 6! 
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Summit Ave 


ited Geophysical 


50—PHOTOELECTRIC 
EQUIPMENT 


Cells, photoelectric 

Cells, photovoltaic 
Colorimeters 

Headlight dimmers 

Light supplies 

Mirrors 

Photoelectric units, complete 
Photometers 

Relays 

Scanners 


owvw@nouwfwn 


ve New Y 


Pkwy 


2 MacQuesten 


6 Flushing Ave 


Rd Chester- 


New 


Greenwich St 
iat rsity Rd Cambridge 
, Mass-7 
Baldwin Piano Ce 
2 Ohi 
Barton Electr 


1801 Gilbert Ave Cincinnati 


mics 1000 Farmington Ave Hart 


Optical Co 628 St Paul St 


us Ave New Haven 


spect St Brooklyn 1 


W 43 St New York 


2442 Trenton Ave 
1 


rsley Bridge Rd 
SE 26 England-1 
ta Barbara Municipal 


New York NY-l 

’ratt Blvd Chicago 45 
St Cleveland 

10 Ohio-9 

le Instru 


Madis 


118 Bridge 


Cutler-Hammer 
Wis-9 
Dalmo 
Camino Real 
j 


SJ9E We 


Clifton 
Dynotron ( 

20 Ohio-4 
Edison Ine 

Lakeside Ave 
Edmund 

Barrington 
Electrical 


scientific 


o 1938 E Fairchild Dan 
Ill-3 
Electro Instruments Inc 3794 Rosecrans St San 
Diego 10 Calif-10 
Flectro-Mechanical Spe 
Los Angeles 3 
Electronic ( 
Detroit 7 


ties 6819 Melr 


51I—POWER SUPPLIES & 
CONVERTERS 


Power supplies, 

Power supplies, DC ........ 

Power supplies, high voltage 

Power supplies, low voltage 

Power supplies, miniature 

Power supplies, mobile 

Power supplies, regulated 

Power supplies, special purpose 

Power supplies, transistor 

Power supplies, variable 
frequency 

Choppers 

Converters, 

Converters, 

Converters, frequency 

Converters, voltage 

Converters, waveform 

Inverters 

Regulators, current 

Regulators, voltage 

Vibrators 
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Ma 
illantine Labs Boont 
ker & Williamson < 


Pa-3-4-5-7-8 


ve NY-6-8 
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M ow Radio Mfg Co 2794 Market St Salem 
Ore-1 

Motordyne Inc 2661 S Myrtle Ave Monrovia 
Calif-1 

Motor Generator Corp Hobart Bros Affiliate 
Troy Ohio-10 

Moulic Specialties Co 1005 W Washington St 
sloomington II]-2-3-8 

Mount Sopris Instrument Corp 1320 Pearl 
Boulder Colo-3-4-5 

Mullenbach Div Electric Machinery Mfg 
2100 E 2 Los Angeles 58 Calif-9 

Co 21470 Coolidge Hwy Oak 

1 


S Myrtle Ave Monrovia 
7-8-9-12-13-15-17 
Nationa] Aeronautical Corp 180 S Main St 
Ambler Pa-2- 
Ave Bur- 
7-8-9-18-19 


Nationa! 479 Washington St New- 


ark 2 
Neutroni 
Hill 18 
New York Transformer Co : 
NJE Corp 345 Carnegie Ave 
Non-Linear Systems Del Mar Airport 
Calif-12 
Norden- Boston Electr 
Sno Sts Boston 
Norrman I William 
Northeast Electron Corp M 


Concord 


tichmond 


Nuclear-Electronix 
St Philadelphia 

Nuclear Research Cor 

Nucleonic Corp of 
Brooklyn 31 NY-3 

Onan & Sons University 
St Minneapolis 14 Minn-6 

Oregon Electronic Mfg Co 
Portland 15 Ore-2-3-4-7-8-9 

Orthe Filter Cory Albion 
NJ-1-2-3-4-5-6-7 9-10-18-19 

Otis Elevator Co Electronic Div 35 Ry 
Brooklyn 5 NY -4-5-7-8 

Owen Labs 55 Beacon P| Pasadena ( 

Paraplegics Mfg » 10068 Franklin Ave 
lin Park Ill-1 

Perkin Eng’g Corp 345 Kansas 
Calif-2-8-4-5-6-7-8-19 

Perma-Power ( 727 N Damen Ave Chicago 
25 Ill-8 

Peschel Electronics Inc 13 Garden St New Ro- 
chelle NY-1-2-3-4-5-6-7-8-9 

Philadelphia Scientific Glass Co 1866 Eckard 
Ave Abington Pa-18 

Philamon Labs Inc 90 Hopper St Westbu 
NY-1-14 

Philbrick Researches G A 23 
ton 10 Mass-2 

Plastic Capacitors Inc 2511 W Moffat St 
cago 47 I1l-3-4-7-8-10 

Polarad Electronics Corp 
Island City 1 NY-2-3-4 

Polytechnic Research & Development ( 
Tillary St Brooklyn 1 NY-2-3 ad 

Power Supplies Ine 1007 Olive St Highland 
I]]-1-2-3-4-5-6-7-8-12 

Power Transformer Co 532 Mulberry St Newark 
5 NJ-1-2-3-4-5-6-7-8-9-10 

Measurements ‘ King Hwy 

Brooklyn 23 NY-1-2-! § 3 4 


Precision Associates 354 Cumberland St Brook 


0 Congress St 


glewood NJ 4 

Quare Associates PO Box 95 Car 
8-11-12-13-17 

Radiart Corp 455 Vega Ave 
Ohio! 18-15-20 

Radio Corp of America Camder 

Radionics PO Box 186 Cockeysvy 

® 
Radio Receptor Co 251 W 19 St Ne 
73 Winthrop St Nev 


Raypar 810 W Addison St Chie: 
2~3-4-5-6 8 
Raytheon Mfg Co Component Pr 
100 River St Waltham 54 Mas 
Raytheon Mfg Co Equip Marke 
Willow St Waltham 54 Mass-#-1 
Redmond Co Monroe St Owosso 
215 | 


7900 Pendlet 


Regulator Eng’g & Development 11 
ferson Blvd Culver City Calif 
Resdel Eng’g Corp 330 S Fair Oal 

dena 1 Calif-10 
Research Electronics Labs Roslyn 
Eheem Mfg Co 9236 E Ha Rd D 


8.9.18-19 


278 


RHO Eng’g 2240 Sepulveda Blvd Los An- 
reles 64 Cz 3-5-8 
Eng'’g Dept PO Box 65 Geneva 


2414 Reedie Dr Silver Spring 
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Vibration Research Labs 97 Lake Ave Tucka- 
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Vickers Electric Div Vickers Inc Unit of Sperry 
Rand 1815 Locust St St Louis 3 Mo-2-3 

Victoreen tru 1 Co 3814 Perkins Ave 


Cleveland 110-2-7-8-1 8-19-20 

Vidaire Electronics Mfg 576-80 W Merrick Rd 
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Virginia Electronics Co River 
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Rd at B&O RR 
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Electronics Corp 500 6 New York 
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Vokar Corp Dexter Mich-20 
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»-3-4-5 
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Weltronic Co 1950( & Mile Rd Detroit 19 
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Western Gear Corp 2600 Impe 1 Hwy Lyn- 
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Western Sound & Electric Labs 805 S 5 St Mil- 
waukee Wise-s 

Westinghouse Ele orp Electronic Div 
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Westinghouse Electric Corp Box X68 Pittsburgh 
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Westronics ic 605 MeCart 
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52—PRODUCTION 
MACHINERY & 
EQUIPMENT 


Abrasive cutting machines 
Assemblers, feeders 

Blueprint machines 

Buffers & grinders .. 

Coil winding machines 
Compressed air production tools 
Conveyors 

Counting machines 

Dehydrators 

Demagnetizers .. 

Die casting machines 

Drill presses 

Engraving machines 

Environment chambers 

Furnaces, electric 

Hermetic sealing machines 
impregnating machines 

Lathes, bench 

Machines, electron tube mfg. ... 
Machines, plastic press 
Magnetizers 

Marking & numbering machines. . 
Material handling equip. 

Metal forming machines 

Ovens, temperature controlled. . 
Printed circuit equipment 
Printed circuit soldering equip.. 
Pumps, metering 

Punch presses 

Riveting machines 

Shock testing machines 
Soldering machines 

Tube sockets, printed circuit... . 
Weighing machines 

Welders 
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Acme Telectronix 
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53—RADAR DEVICES 


Aircraft landing control 
Altimeters 

Antennas 

Calibrators 


indicators, moving target 


Indicators, plan position 
Indicators, proximity 
Marine navigation 
Oscillographs 

Radar 

Radomes 

Receivers 

Recording cameras 
Repeaters 

Transmitters 
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54—RECEIVERS, COMMUNI- 
CATION 


Converters, amateur 
Converters, FM ... 
Converters, UHF-TV 
Preselectors 

Receivers, amateur P 
Receivers, AM communication 
Receivers, aviation fixed 
Receivers, aviation mobile 
Receivers, battery portable 
Receivers, carrier telegraph 
Receivers, civil defense 
Receivers, diversity 
Receivers, fixed frequency 
Receivers, FM communication 
Receivers, frequency shift 
Receivers, marine 

Receivers, microwave 
Receivers, police 

Receivers, radio paging 
Receivers, railroad ‘ 
Receivers, remote pickup fixed 21 
Receivers, remote pickup, mobile 22 
Receivers, SSB 

Receivers, TV 

Receivers, UHF 

Receivers, VHF 

Receivers, WWV 
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55—RECEIVERS, HOME 


Converters, FM 

Converters, UHF-TV 
Preselectors 

Receivers, 

Receivers, 

Receivers, automobile 

Receivers, battery portable 
Receivers, binaural 

Receivers, 

Receivers, 

Receivers, construction kits 
Receivers, farm radio 
Receivers, FM 

Receivers, phono-radio comb.... 
Receivers, recorder-radio comb.. 
Receivers, short wave, fixed 
Receivers, short wave, portable. 
Receivers, TV 

Receivers, TY combination 
Receivers, transistor 

Receivers, 

Receivers, 

Television boosters 

Wave traps 
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Delco Radio Div General Motors 700 E 
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DX Radio Products Co 2300 W Armitage Ave 
Chicago 47 Ill-2 
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International Research Assoc 2 
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56—RECEIVERS—NAVIGA- 
TION & SPECIAL 
PURPOSE 


Navigation 

Receivers, direction finding 
Receivers, distance measuring 
Receivers, fixed frequency 
Receivers, glide slope 
Receivers, infra-red 
Receivers, loran . 
Receivers, remote control 
Receivers, selective signalling 
Receivers, VHF omnirange 
Special Purpose 

Receivers, automatic alarm 
Receivers, facsimile 
Receivers, panoramic 
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nnedy 
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5 ago & III-18 
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nd City 
ith Associate 
Washington 6 
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York 19 NY- 


57—RECORDERS, AUDIO 


Duplicators, magnetic tape 

Recorders, binaural tape 

Recorders, dictation 

Recorders, disc " 

Recorders, magnetic dis< 

Recorders, magnetic film stripe 

Recorders, magnetic tape 

Recorders, magnetic wire 

Recorders, miniature tape wire 

Recorders, photographic film 
sound track 

Recorders, portabie 

Recorders, sound 

Recorders, studio 

Recorders, synchronized 

Recorders, tape loop 

Recorders, telephone 
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58—RECORDERS-——-SPECIAL 
PURPOSE 


Memory drums ee 
Recerders, antenna pattern 
Recorders, code 
Recorders, data 
Recorders, facsimile 
Recorders, film 
Recorders, film thickness 
Recorders, fluid fiow 
Recorders, frequency 
Recorders, graphic 
Recorders, machine assemblies 
Recorders, meteorological 
Recorders, oscillograph 
Recorders, polar 
Recorders, portable 
Recorders, power level 
Recorders, self-balancing 
Recorders, strain : 
Recorders, telemetering 
Recorders, teletype 
Recorders, temperature 
Recorders, timing 
Recorders, torque 
Recorders, transient 
Recorders, vacuum 
Recorders, vibration 
Recorders, video tape 
Recorders, weight 
Recorders, X-Y 
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59—RECORDING 
ACCESSORIES 


Discs, blank 

Drivers 

Equalizers ; 

Footage counters 

Heads, cutting 

Heads, recording 
Needles, cutting 

Record molding compounds. 
Record preforms 
Recording paper 
Recording pen accessories 
Reels 

Screw feeds 

Stylus, rotary 

Tape magazines, continuous..... 
Tape, magnetic 

Tape splicers 

Tape, splicing 

Tape threaders 
Turntables 

Wire, magnetic 
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60—RECTIFIERS 


Battery eliminators 
Inverters : 
Rectifier power units 
Rectifiers, copper oxide 
Rectifiers, electronic tube 
Rectifiers, germanium 
Rectifiers, hand-cranked 
Rectifiers, mercury arc 
Rectifiers, metal oxide 
Rectifiers, metal sulphide 
Rectifiers, selenium 
Rectifiers, silicon 
Rectifiers, titanium 
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Relays, vacuum contact 
Relays, vibrating reed type 
Relays, video switching 
Solenoids 


61—RELAYS 


Relays, audio operated 
Relays, capacitance 
Relays, coaxial 

Relays, contact 
Relays, crossbar 
Relays, differential 
Relays, electronic 
Relays, frequency selective 
Relays, hermeticallly sealed 
Relays, high voltage 
Relays, impulse 

Relays, keying 

Relays, latching 
Relays, mercury 
Relays, meter 

Relays, overfrequency 
Relays, overload 
Relays, overvoltage 
Relays, photoelectric 
Relays, plate circuit 
Relays, polarized 
Relays, power 

Relays, R-F 

Relays, rotary 

Relays, sequence 
Relays, steoping 
Relays, subminiature 
Relays, telephone 
Relays, thermal ; 
Relays, thermostatic delay 
Relays, three position 
Relays, time-delay 
Relays, tuned audio 
Relays, underfrequency 
Relays, undervoltage 
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62—RESISTORS & VOLUME 
CONTROLS 


Attenuators, precision 
Networks, potted 
Potentiometers, composition 
Potentiometers, metallic film 
Potentiometers, precision 
Potentiometers, slide wire 
Potentiometers, trimmers 
Potentiometers, wire-wound 
Resistors, boroncarbon 
Resistors, composition, variable 
Resistors, decade 
Resistors, deposited-carbon 
Resistors, film 
Resistors, fixed composition 
Resistors, fixed wire-wound 
Resistors, fuse 
Resistors, high frequency 
Resistors, high voltage 
Resistors, industrial fixed ; 
Resistors, negative temperature 
coefficient 
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Resistors, plug-in tube 
Resistors, precision 
Resistors, printed circuit 
Resistors, subminiature 
Resistors, tape 

Resistors, variable 
Resistors, wirewound, variable 
Rheostats, power 
Suppressors 

Thermistors 

Varistors 

Volume controls 
Wirewound strips 
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63—SEMI-CONDUCTORS 


Diodes, germanium 

Diodes, silicon 

Transistors, junction 
Transistors, photo 
Transistors, point contact 
Transistors, power 
Transistors, surface-barrier 
Transistors, tetrode 
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64—SOUND REPRODUCING 
EQUIPMENT, DISC 


Compensators 

Equalizers, record 

Filters, needle scratch 

Gages, pressure 

Microscopes 

Needles, diamond 

Needles, metal 

Needles, sapphire 

Needles, steel eee che aii 
Phonographs, electric 

Phonographs, hand-wound 
Phonographs, radio combinations 14 
Pickup arms eT re | 


Pickups, binaural 

Pickups, capacitance 
Pickups, ceramic 

Pickups, crystal 

Pickups, dynamic 

Pickups, magnetic 

Pickups, photoelectric 
Pickups, reluctance 

Pickups, resistance 

Record changers, automatic 
Record compounds 

Record pads issgeivs bie segs 
Record Players, coin-operated 
Record Players, home ba 
Record Players, transcription 
Record Racks 

Record Presses ..... 
Records, binaural ... 
Records, blank .... 

Records, commercial 
Records, frequency 

Records, home Ey eee 
Records, sound effects 
Records, test Pass 
Transcriptions, broadcast 
Turntables 
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Allied Radio Corp 100 N Western Ave Ch 
25 Ill-4 

Allied Recording Products 32- 
Ave Long Island City 1 NY-34 

\ tec Lz S! £ orp 93 oF Santa 


alif-12-29 


32 Greenpoi 


Hlectronics ( >} Bryant 
59 NY-39 
American Optical Co Instrument Div 
Buffalo 15 NY-7 
+ f Ave SE Grand 


Arthur New Hope Pa 
27 er I 


6 ke St R 


PO Box 120 Connez 


Atlantic Research Corp 901 
Alexandria Va-6-19-20 

Audak Co 500 5 Ave New York 36 NY 

Audio Devices Inc 444 Madison Ave 
NY-9-10-11-34 

Audio Equip Co 15749 Wyoming Ave Detr 
Mich-31 


Audiogersch Corp 23 Park Pl New York 


Audio-Master Corp 17 E 45 St New York 
NY-12-14-29-30 
Autocrat Electronics 


Ill-12-25-25 


Barton Electronics 
ford 7 Conn-22 

Barwood Mfg Co LJ Williams 
Everett 49 Mass-1 

Bausch & Lomb Optical Co 628 St 
Rochester 2 NY-7 

Beam Industries Inc 624 S Michigan 


230 E Ohio St Chicago 


Boetsch Bros 115 Cedar St N 
Bogen Co David 29 9 Ave 
4-12-30 
R Electronics 
NY-12 
Bristol Co PO Box 
British Industries 
Washington NY 
Buh! Optical Co 


Corp Sycamore 
alif-12 
apehart-Farnsworth Div IT&T 37 
St Ft Wayne Ind-18-19-23-24-26 
apitol Records 1730 Broadway New York 
1 


» 20 Addison PI Valley Strear 
BS-Columbia Ine 3400 47 Ave Long 


City 1 NY-12 
hesapeake Instrument Corp Shadyside 


Instrument Co 785 Carnegie 
Cleveland 15 Ohio-23 
Solumbia Records Div Columbia Broadeasting 
System 799 7 Ave New York NY-12-29-35-36- 
‘ } 


Computer-Measurements Corp 5528 Vineland 
Ave N Hollywood Calif-21-22 
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omponents ( 


St Halifax td Hampton 
742 E 8 
‘ouhy Ave Chi V 


sley Div A : 
ford Rd Evan 


0 Glendale-Mil 
lale Cincir 5 Ohio-25 
ertson Co George ‘ 


Verdes Estates 


Art 
50 W 


Detectolab Inc 665 
W41 
Lil-4] 
it 


Detro 


Controls Cx 
4 Washington St 
De Wald R 


and Ci 


adio 
vy} 


otone ‘oO 
Radio 
Chicago 47 I 
Dynavox Corp 
N Y-29-3( 
Edmund Scientific 
Barrington 


Eisler Eneg’g 750 S St Newark NJ 
Elcraft Eleetronics 2-28 49 St Long 
City NY-12 
Flectro Miniatures Corp 1060 Elm A 
fleld NJ- 
t Enterprises 6917 W Stanley Av 
11-12-29 ) 


ve 


24 I 
Chemicz 
sSuchanan Mi 


Franklin St 


S Clinton St Syrac 

rp 644 W 12 St Erie ¢ 

200 W 57 St New Yo 
1217 Hyde Park 


lipment ( 
1 1.47 
-41 


South Rd 


W Wil 
19 Warminster 


er Co 1718 We 


Genisco 
Calif-41 
Gotham TY 
12-14-27 
Granco Proc 36-07 20 Ave I 

City NY-12 
Graphite Metallizing 

Yonkers NY-1 
Graybar 

York 17 


Grayline 


ong 
Corp 1002 Nepperhar 
Lexington Ave 
Ave O Chicag 
Ill-12 
Gray Research & De 
Manchester Conn- 
Greene Co L Charlton | Washingt 
Newton 58 Mass-12 
Guild Radi 


velopment 658 Hillia 
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rument Co 


OMISSIONS 


This electronic industries direc- 
tory has been compiled with the 
utmost care and thoroughness. List- 
ings have been omitted in all cases 
where, after three requests, a com- 
pany has failed to return our direc- 
tory questionnaire or otherwise 
verify its activity. 


65—SOUND REPRODUCING 
EQUIPMENT, MAGNETIC 

Editing 

Heads, 

Heads, magnetic tape playback 

Heads, magnetic wire playback 

Players, magnetic tape 

Players, maqnetic wire 

Reels 

Tape indexes 

Tape, magnetic 

Tape, prerecorded 

Tapes, test 

Wire, magnetic 


~ 
oweoonouflawhr 


—_ 
wn — 


) 26 England-6 
) Cedar Rapids 


66—SOUND SYSTEMS, INTER- 
COMMUNICATORS & 
HEARING AIDS 


Acoustic materials re 
Amplifiers, mobile : trol C 
Amplifiers, power Minn-5 
Bells & Buzzers tn ae: 
Carrier current systems 
Consoles, studio 
Controllers, remote 
Equalizers 
Hearing aids 
Home sound systems 
Intercommunicators 
Megaphones, electronic 
Musical electronic equipment He15 
Paging systems - ilks Co PO Box 139 Seymo 
Preamplifiers creer ie E = 
Public address systems 
Telephone systems ............ Dynamic Electronies-NY Inc 73-39 Woodhaven 
Blvd Forest Hills NY-11 
Telephones, sound powered .... cclrend Peibeta Cute Gh & Mb 
Theater sound systems t Joseph Mich-3-15 
ommunication Equip Co 1249 
» Chicago 26 Ill- 
ontrol Systems 2136 Westwood 
Angeles 25 Calif-14 
‘o 362 W Bowery St Akron 7 


Sheridan 


Calif 180 S Alvarado 
Mermaid Lane 
N Ravenswood Ave 
St Boston 20 
te hanan Mich-3-10-15 
30 Blvd Kenilworth NJ-3 

*roducts 775 39 St Brooklyn 
raph Corp 14 & Coles 
Lawrence St Bladensburg 
St New York 


Stewart Ave Garden City 


00 W 5 St New York 19 NY-3 
115 Lexington Ave New Y 


Telephone & R o Co Div IT&T 
d Rd Clifton NJ-17 
ontrols Ine 1332 N Henry St Alex- 


Ave 


re St New Yorl 
21-21 44 Drive Le 


W Nickerson 
Highway I I | Rac » 1012 Cleveland St Clear 
ambridge irst Eleetronics Inc 3322 W Lawrence Ave 
agro 25 Ill-3-15 


aith & Son 450 Avenue of the Americas 
York 11 NY-16 


Marion Rd Columbus 
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67—SPEAKERS 


Horns ‘ 

Speakers, ceramic 
Speakers, crystal 
Speakers, electrodynamic 
Speakers, electrostatic 
Speakers, explosion-proof 
Speakers, high-fidelity 
Speakers, magnetic 
Speakers, PM dynamic 
Tweeters 

Woofers 


— 


—“Osooaneouawn 


68—-SPEAKER ACCESSORIES 


Acoustic chambers 
Baffles 

Brackets 

Cabinets 

Grill cloths 

Grills, metal 

Coils, crossover 
Coils, field 

Cones 

Drivers, PM 
Exciters, field 
Mountings, car top 
Networks, crossover 
Shims, adjusting 
Sound absorbent materials 
Stands 


Tele-Tech 


69—STUDIO EQUIPMENT, 
AUDIO 


Amplifiers, distribution 
Consoles, audio 

Consoles, control i 
Consoles, remote switching .. 
Controls, master 
Distribution equipment 
Preamplifiers 

Receivers, cue 

Receivers, studio 

Remote audio equipment 
Remote pickup, audio 
Reverberation units 

Special effects equipment 
Studio transmitter links 
Transmitters, cue 


CONC U hw 
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ican Elect 

Iphia 6 Pa-l 
Lava Cory 

& Mfg Cherokee 


A R F Products 
1-2-7 


tate Highway 


Rd Cambridge 


University 
Marion Rd Colu 


Fairlawn 


New 


York 1 


Randolph St Bellwoo 


St New 


’ark Ave Hyde 
" 500 Washing- 

ton / Nutley 
Feedback Controls 

andria Va-7 
Fenton Co 1 
Fisher Rad 

City NY 

irst Electronics 

Chicago 25 ! 
Gates Radio Co 

»~3-4-7-10-1 


A lex- 


Henry St 


Hampshire St 


Quincy Ill- 
63 Bedford Rd Pleasant- 
technical 


Tex-7 
Gotham 


Haggar Dr Dallas 9 


opment 2 W 46 St New 
W 64 St New York NY-7 
120 Lexington Ave New 
10-11 
ray Vy t 658 
Manchester 
Greene Co arito 314 
» 


Hilliard St 


Washington St 

Newton 5 l 

Hammarlund fz Co 460 W 34 St 
1 NY-4 

Hanover Developments 401 E 74 St 


New York 
New York 


Hart Mfg Co 


Conn-10-11 


ylomew Ave Hartford 
Benton Harbor 

Rd Palo 
St New 
1course 


France 
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atsuma 


8 49 St 
Chamt 


Upper 


Lor 


Darby P 


N Highland Ave 


Logan 


Emmet St 


12 Plainfield NJ-1 
v Westbury LI 


Portland 


Brooklyn 
Mamar- 


Ore-7 


Rd Amityville LI 


Huntingtor LI 


Des Plaines II]-1-7 


Jericho T 


Capitol 


Garden St 
New 


irnpike 


St Washing- 


70—STUDIO EQUIPMENT & 
ACCESSORIES, TV 


(Color & Black-and-White) 


Adapters, field sequential 

Adapters, line & dot sequential 

Amplifiers, distribution 

Amplifiers, montage 

Amplifiers, stabilizing 

Amplifiers, video faders 

Camera cranes 

Camera dollies 

Camera mounts 

Camera switching equipment 

Camera turrets 

Cameras, field 

Cameras, studio 

Cameras, TV film 

Color TV camera chains 

Color encoders 

Color Equipment 

Color film chains 

Color generators 

Color monitors 

Color pickup tubes 

Color slide & film scanners 

Color TV stabilizing amplifiers 

Color TV sync equipment 

Color TV test equipment 

Consoles, control i 

Consoles, remote switching 

Contro! equipment 

Controls, camera 

Controls, master 

Controls, remote camera 

Converters, field sequential 

Distribution equipment 

Faders notated 

Generators, color signal 

Generators, sync 

Generators, sync stretchers 

Generators, TV signal 

Lenses ca oeleraie 

Mirrors al glee wie ares 

Monitors, line & program 

Panels, video patch 

Pan heads 

Pedestals 

Projection units 

Projectors, ; ; 

Projectors, kaleidoscope 

Projectors, mirror multiplex- 
ers ae seied on 

Projectors, rear screen 

Projectors, slide 

Projectors, special purpose 

Prompting equipment 

Receivers, cue 

Receivers, studio 

Remote pickup, video 

Scanners, flying spot 

Special effects equipment 

Studio transmitter links 

Transmitters, cue 

Tripods 

Tubes, 


film 


color 


ACCESSORIES 


Patch panels 
Power supplies 
Racks, disc storage 


COnouwfwh — 


Racks equipment 
Racks, film storage 
Racks, tape storage 
Stop Watches 

Test equipment 
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71—SWITCHES 


Contactors 
Switches, circuit breaker 
Switches, coaxial 
Switches, commutator 
Switches, contact 
Switches, crossbar 
Switches, decade 
Switches, electronic 
Switches, float 
Switches, fluorescent lamp 
starter 
Switches, foot 
Switches, hermetically sealed 
Switches, jack 
Switches, kev 
Switches, knife 
Switches, limit 
Switches, mercury 
Switches, microphone 
Switches, oil immersed 
Switches, plunger 
Switches, pressure 
Switches, printed circuit 
Switches, programmer 
Switches, pulse 
Switches, push-button 
Switches, rotary chopper 
Switches, rotary sampling 
Switches, rotary selector 
Switches, safety-inter!ork 
Switches, slide 
Switches, snap action 
Switches, stepping 
Switches, subminiature 
Switches, telemetering 
Switches, thermal 
Switches, time delay 
Switches, toggle 
Switches, turret 
Switches, vacuum 
Switches, wave change receiver 
Switches, wave change, 
transmitter 
Switches, waveguide 


COnovawn — 
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an Ene’g Ce 


erson Ine 292 


Corp 3f 


Associated Eng’s Cort 


Mass-4 
Atla 


Cinema 
Chestnu 


Cla x 


»- 28-31-33 


Clum Mfg Co 611 N 


W ise-5-20-29 
Cole Instrument 
Calif 8 1 
t 


Connector 


30 TN1-12-16-26 
Continental Cart 


C 


Elect Pr 


( 


1 


Cramer Co H W erbrook Conn-36 

Crouse Hinds Wol k 7 North Sts Syracuse 1 
NY-2-9-17-25-29-37 

Cunningham Son & Co Jas 33 Litchfield St 
Rochester 8 NY-6-23-34 

Curtis-Wright Corp Electronics Div 631 Central 
Ave Carlstadt NJ-35-36 

Cutler-Hammer Inc 315 N 12 


8-9-11-12-16-19-20-21-2% 


tor Co Div Textron American Inc 
Camino Real San Carlos Calif-42 
Livingston NJ-4-5-7-22-26 


trom Instrument Archbald - 
r Electronic Industries 203 Orinoco Dr 
twaters LI NY-4 
Defiance Eng & Microwave Corp &1 Albion St 
Wakefield Mass-42 
Deltron Inc 2905 N Leithzgow St Philadelphia 
33 Pa-5 
De Mornay-Bonardi In« S Arroyo Pkwy 
Pasadena 1 Calif-18 


a 


3roadway Redwood 
Raymond Me-3-40 
enry G 1 >» Astoria Blvd Long 
2 NY-21-39 

( E 6 St Dayton 2 Ohio-36 


Summit Ave lI 


Queens 
t Phila- 
Pa 


Thoma 


of America 77 B 
16-29-36 
h & Mfe 4218 W Lake St 


»_16.90_94_98 
10-2 24-2) 


King Ave Weymouth 88 


orp 4 Romanelli Ave S Hacken 


IT&T 100 


Corp 


ahs ‘ ; 
chine Worl 6-12 Borou >| Wood- 
NY-42 


Field Rd 
» Glendale 
5-12-22 


ials Div 


4-1 


tamford Conn-9-21 
} Old Hook Rd Westwood 
-85 Whitestone 


Nepperham Ave 
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Grason Stadler Co Electronics Park 
Mass-8 
Graybar Electric Co 420 Lexington Ave 
York 17 NY-6-14-17-18-19-25-32-36 
1 561 Hillgrove Ave La Grange II 


ison Co 407 N Salem Ave Ar 
28-30-31-40 


Mfg 1621 W Waln 


11]-5-8-' 


ian Electric 
Durham Ave Met 
45 Hollywood Plaza E Orange 


Hal-Hen Co £ St Long Island City 6 
NY-4 
Hamlin Inc 1316 Sherman Ave Evanston II1-17 
Harnischfeger Corp 4400 W National Ave Mi 
waukee 46 Wisc-1 
Hart Mfg Co 218 Bartholomew 
-8-12-% 31-3 
N Elm St 


Switch Ine 5 
yury Conn-5-12-16-20- 
Haydu Bros of NJ Sut 
1226 Plainfield NJ-8 
trument Co Americar 
Iphia 40 Pa-8-12-1 2( 


305 Territorial 


Ave 
83 S. Fulton Ave Mt 


» W 45 St New York 11 NY-86 
iment Co 24 Orchard St Tarry- 


i970 Stenton Ave Phi 


: H 123 Webster St Dayton ‘ 


Co Naugatuck Conn-28 


ij Ocean Ave Lynbrook NY-33-37-42 
Corp 36 St & Skillman Ave Long 


Corp Livingston NJ-11 
Hudson St Hackensack 


Inc 
> Devices Inc ¢ ; ide Ave 


a- 
Co D E Div Union late & Wire 
Attleboro Mass-1 
Mallory & Co Inc P R 42 So Gray St Indian- 
apolis 6 Ind-7-8-13-14-20-21-22-25-28-30-31-33- 
Manning Maxwell & Moore 250 E Main St 
tratford Conn-23-34 


Ma ndustrie 207 S Helena St Anaheim 


ter Appliance Mfg Co 4 & Ontario Sta 
cine Wisc-31-37 
on Instruments 7-37 Austell Pl 
NY- 
7 Ash 


orp 950 S Highland Ave Los Angeles 


)1 Belmont Ave Chicago 41 
- i- l q 
y Contacts Box 615-T Far Hills Station 
1 9 Ohio-17 

orp 45 Brown St Buffalo 11 
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Meridian Metalcraft Ine 8739 S Milergrove Dr Stackpole rbor o Tannery St St Marys gee Poe 2040 Colorado ve Santa Monica 
r Cal > )-3] alif-7-11 
Whittier a Corp Spencer Thermostat Sta. d . g y 22 Plainfield NJ-42 Aspations EF lectroniec Labs 641 Arch St Phila- 
rest St Attleboro Mass-2-5-8-12-16- Switchcraft Inc 1828 N Halsted St Chicago ae ; tris ‘rp 15 Exchange P! 
Box 1166E Greenwich ia F etrie *’roducts 1740 Broadway New Pes RS Scien “a Devel 886 S Main St 


Switch Div Minn-Honeywell Regulator I ab 1c Bergen & Edsall Blvd Palisades 
ago & Spring Sts Freeport Ilj-&-11-12-16- ar NJ- 8-12-19-22-26-27-28-41 
25-28-29-30-31-33-; cl aft Lab ‘ Th maston-Waterbury Rd , Specialty Mfg 300 N Industrial 
rowave Associates 22 ington St Bos- omaston Co Wetevhere 1) 7-16 
ton 15 Mass-40-41-42 lecom Ine 1 dmirz sivd Kansz t 1991 Brooklyn Ave Kansa 
Miller-Harris Instrument 60 . Ogden Ave Mo- 7 
Milwaukee 2 Wis-25 Ni- o Mfg Co 5042 r State St Milwaukee & 
Montgomery Mfg Co 204 S Main St Owensville Teleradio F g orp Wilkes-Barre Pa-13-28 
Ind-23 31-3 
Mosley Electronics Inc 8622 St Charles Rock Rd P ronic ne 54 Kinkel St Westbury LI Ave S Pasadena Calif- 
St Louis 14 Mo-28 I lesearck - 3758 W Belmont Ave 
Mossman Inc Donald P PO Box 265 Brewster T x Ine 1 Eustis St St Paul 1 Minn-4 I 12 
NY-13-14-25 ensi r ec Pin Hill Harvard Mass-24 udio Instr 133 St New Y 
Mount Sopris Instrument Corp 32 Pearl St T ectr ( Saddle Brook NJ-14-25 
Boulder Col 


W Montrose 


ckman Instruments 220 Pasadena 


7 ity Rd Camb 
S Michigan Ave 


Court F 


A Water 
2 White St 


iodwin Ave Fairlawr 


; 6 Arch St |! 


ghlands 6 


ort 


55 Elm St 
cts 395 


Premier iment 
New York 12 NY-4 

Pyle-National Co 133 
1 1-29 


Radiation Inc P x 87 Melbourne 72—TESTERS 
"New Yo Sib oe tart Testers, battery 
Testers, cable 
Testers, capacitor 
Testers, cathode ray tube 
Testers, circuit 
Testers, coil 
Testers, continuity 
Testers, crystal 
Testers, diode 
& Walnut Testers, distortion 
Testers, guided missile 
Testers, insulation 
1rd & Wire Co 4723 W Montrose Av Testers, microwave 
41 Til-4 Testers, motor 
30 Guinan St Waltham 54 Mass-3-4 Testers, multitester 
» Generators Sub Sangamo Electric C« 
ld TN-35 Testers, radar 
t St Palmyra NJ-2 Testers, relay 
N Kes Testers, synchro error 
20-25-27- Testers, transistor 
Testers, tube socket 
eae ads Testers, vibration 


19.92_2F_2¢ 


M H 30 Bartholomew Ave 


CaOnruhkwn 


ane Woodstock 


Advance Ir 
> Evanston III-18 Advanced Electroni Inc 94 Silas D 
: Ave Woodside Rocky Hill 9 Conn-2-21 

All American Tool & Mfg 8027 Lawndal 
6 Nostrand Ave Skokie Ill-21 


eane 


Allegany In tr iment ( 


t ( 
Sperry Rand Allied Radio Corp 100 
115.9 


nberland Md-§ 


‘oO r 
¢ N Western Ave Chicag« 
7; 
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Magnetic 
NY 


Manson 


Chicago 


ri 


sston Labs 


73—TRANSFORMERS 


Transformers, antenna matching 
Transformers, audio 
Transformers, autotransformer 
Transformers, bias 

Transformers, current 
Transformers, filament 
Transformers, flyback 
Transformers, HV 

Transformers, instrument 
Transformers, isolation 
Transformers, microwave 
Transformers, modulation 
Transformers, plate 
Transformers, plug-in es 
Transformers, power receiving 
Transformers, power transmitting 
Transformers, pulse 
Transformers, RF-IF 
Transformers, toroidal 
Transformers, transistor 
Transformers, ultrasonic 
Transformers, vibrator ; 
Transformers, voltage, regulating 
Transformers, laminations 
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Weston Electrical Instrument Corp Subsidiary 
Daystrom Inc 614 Frelinghuysen Ave New- 
abs 30 Guinan St Waltham 54 Mass-11 ark 5 NJ-5 

amo Generators Sub Sangamo Electric Co Wheeler Insulated Wire Co 150 E Aurora St 

d I11-5-9 Waterbury Conn-2-6-9-10-13-14-17-19-20 
lect } 5 Wiegand Mfg Co 120 E Hawthorne Ave Valley 

Stream LI NY-15-16 
Wirt Co 5221 Greene St Philadelphia 44 Pa-18 
Componer ) ood Workman TV Inc 309 Queen Anne Rd Teaneck 
Md-2-6-13-15 ) Sciaky Bro 915 7 § ‘ ag 16 NJ-2 


74—TRANSMITTERS 


Transceivers, fixed 
Transmission monitoring equip- 
ment 
Transmitters, amateur 
Transmitters, aviation ae 
Transmitters, broadcast AM ... 
0 Tl-23 Transmitters, broadcast FM .... 
tamford Transmitters, broadcast UHF-TV 
Transmitters, broadcast VHF-TV 
Transmitters, citizens radio 
Transmitters, code 
Transmitters, color TV 
Transmitters, direction finding 
Transmitters, facsimile 
Transmitters, loran 
Transmitters, marine 
Transmitters, microwave 
Transmitters, mobile 
Transmitters, radar 
Transmitters, single sideband 
Transmitters, sonar 
Transmitters, telemetering 
Transmitters, UHF 
Transmitters, VHF 


Acme 
Cc) 


eveland 


Aircom c 54 Mair 
16-21 
Aircraft Armaments Cockeys 
Aircraft Radio Corp Boontor 
Alcor ectronics 180 Lafayette S 
Alden Electronic & Impulse Re« 
ment Co Westboro Mass-13 
Allied Radio Corp 100 N Western 
25 I1l-3-10 
American Electronics ( 1203 Bryz 
York 59 NY-3-10 
Applied Electronics Co 
Francisco Calif-15 
Audio Products 
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Avion Div ACF Industries 
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Babcock Radio Eng’g 7942 
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Bell Aircraft Corp Box 1 Bu 
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Bendix Radio Div Bendix Avia 
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Biddle ¢ James G 1316 Arch St Phila 7 P 
Industrie 45 Harris Ave Providence 
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, 12-131 Sr peg Pasa: ene gt FARE Boehme Inc H O 915 Broadway New Yor} 
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75—TRANSMITTER 
ACCESSORIES 


Conelrad alarms 

Control consoles 
Couplers 

Diplexers 

Keyers 

Keys pe tele ares 
Power Supplies 

Power Supplies, auxiliary 


raul 1 
Worth 


idway 
lowa 


Minn- 


Ave E 


NY NY 


A 


ve Pater 


Alexandria 


Budd-Stanley 
gunnell & 
NY-7 
Calif Magneti 
St N Hollywood 
Chatham Electroni 
Pleasant A 
Clegg Labs 
NJ-8 
Continental 
ner Blv« 
Curtiss-Wright 
tral Ave Car 
Diamond Microwa 
freld Mass-5 
Diatron Ce Dixie 
Dow-Key Co PO Box 
Dressen-Barnes Corp 250 


LI 


ospect 


NJ-6 


Warrer 


dena 8 Calif-& 
DuMont 


Clifton 


Allen B 760 


Easter! 
NH-1 
Eldico 


St 


( 


Electronics 


] 


it 


St 


y1NY 


Canouwuewn 


West 


yn 


Brooklyn 


Div 631 


North Ave 


Dr Houston 


Minn 


N Vinedo 


31k 


Central 


ry 


Mineola 


earch 64 Main St 


W oodstock 


Co Lewi 


743 


> St 


River 


Edge 


Stewart Av 


e 


Div 


7 Vt 
st 


Cahuenga 


NY 
NJ-x 
Garder 


lyn 


IT&T 


Drexe 


Cire] 


Amity 


Ave P 


Texas 


B 


vi 


Wake 


& Maple 


76—TUBES 


Tubes, ATR Kes 

Tubes, backward wave 

Tubes, ballast 

Tubes, battery charger 

Tubes, cathode-ray 

Tubes, color TV picture 

Tubes, counting 

Tubes, electron multiplier 

Tubes, gamma ray 

Tubes, gas 

Tubes, geiger ccunter 

Tubes, ignitron 

Tubes, infra-red 

Tubes, klystron 

Tubes, magnetron 

Tubes. miniature 

Tubes, noise 

Tubes, photo 

Tubes, pirani 

Tubes, projection : 

Tubes, receiving er 

Tubes, rectifying, industrial 

Tubes, rectifying, receiving 

Tubes, rectifying, transmitting 

Tubes, scintillation 

Tubes, special purpose 

Tubes, strobe Sey 

Tubes, subminiature 

Tubes, switching 

Tubes, thyratron 

Tubes, TR 

Tubes, transducer ; , 

Tubes, transmitting-receiving 

Tubes, transmitting 

Tubes, traveling wave ne 

Tubes, TV camera iconoscopes 

Tubes, TV camera image 
orthicons : 

Tubes, TV picture .. x 

Tubes, TV picture, rebuilt 

Tubes, ultra violet 

Tubes, voltage regulators 

Tubes, X-Ray 

Tube curve data 


COoOnoubhwn 
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77—TUBE PARTS 


Adapters 


Anodes, 
Anodes, 


Base pins 


Cathode 


Tele-Tech 


graphite 
metal 


ray, deflection plates . 
ray, electrodes 

ray, electron guns 
ray, phosphors 


~o oon ouwrwh 


—_~_—_ 
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Cathode ray, shields 
Cathode ray, side contacts 
Cathode ray, sleeves 
Cathodes 

Cavities 

Ceramic parts 
Coatings, CRT 

Color tube parts 
Faceplates, CRT 
Fittings, power tape 
Fiuorescent materials 
Focusing magnets 
Fused quartz parts 
Getters 

Grids . 

Heat dissipators 

lon Traps 

Magnets, permanent 
Metal shells 

Mica parts 

Picture tube masks 
Picture tube revitalizers 
Plating, precious metal 
Rare gases 

Stamped parts 
Supports 

Tube repairing 

Tube seal leads 

Water jackets 

Wire parts 


June 


o Di I 
New York 


Broadway 


Malkin “Tic 
Mandex Me 
Manso] Ceramics 
NJ-1 
Maryland Lava Co Box 205 Bela Md-1 


S Claremont Ave 


KE Washingto 


oselle NJ 
‘Carter Hwy 


ding 


4 W Washingt 
America 
Clifton 
National Carbon 
Y-6 
National Ceramic Co 500 Southard 
2 NJ-1 
National Company 
Mass-7-17 
National Fabricated Products Div 
Electronics 265 Belden 
Il]-1-4-19 
Newcomb Spring 
ingten Conn-39 
New Jersey Zine Co 160 
New York Mfg & General 
son Ave Long Island City 
Ney Co J M 71 Elm St Hartfi 
Peerless Products Industries 
Chicago 61 III-34 
Perfection Mica Co Magnetic Shiek 
N Elston Ave Chicago 22 T1]-12 
Perma Power Co 4727 N Damen 111-3 
Philadelphia Scientific Glass Co 1866 Eckard 
Ave Abington Pa- 
Phileo Corp 4760 Wis sah it 
Phileo Corp Accessory 
Ave Philadelphia 
Photo C hemical Products Jalton Ave Nev 
York 61 2 7 j winded 
Pix , E ‘Hudson St Newark 3 NJ-4-5 


Sherman St 


ollege Hwy 


ila Pa-38 


llegheny 


Pomona Electronics 1126 W 5 Ave Pomona 
Calif-1 
Printed Electronics Corp 7 North A 
ags-41 
Pye Corp of America 
17 NY-8-9-10-11-12 
Quam-Nichols Co 234 f 
87 Ill-28-28 
Rada Products Co 2911 W Carrol 
12 Jil-34 
Radiant Lamp Co 300 Jelliff 
NJ-6 
Radio Corp of America Tube Div 
Harrison NJ-28-38 
Raytheon Mfg Co Microwave & Power 
Operations Foundry Ase Waltham Mass 17 
Reliable Spring & Wire Forms Co 67 F 
Rd Cleveland 9 Ohi 
Repath Inc Paul R 
Calif-34 
Research Instrument 
York 7 NY-29 
Saxonburg Ceramics 
Saxton Products Inc 
NY-39 
Sel-Rex Precious 
9 NJ-41 
Spaulding Fibre 
NY-4-34 
Spruce Pine Mic 
Stackpole Carbon 
2-40 
Star Porcelain 
NJ-17 
Staver Co 41 
29-34 
Co Herman D 225 La 
delphia 


eward Mfg o DM PO Rox 


Natick 


Machine & Tool 


Clifton 
iperior Steatite & Ceramic Corn 
Ave Englewood NJ-17 
Superior Tube Co Box 191 Norristown Pa-8-9 
14-15-19 


306 


1740 Broadway New 
l -14-15-16-22- 


yadway New York 18 
Salem 


Passaic NJ-38 
PO Box 6688 


10 Mas 
New Rochelle 


ve Chi Ill-27 
10929 ecco St N Hollywood 


Switch & Signal Div Westinghouse Air 
irgh 18 Pa-41 
Chem ical Corp 16 Hudsor 
Research & Devel 1605 
Detroit 16 Mich-32 
rp 535 Pearl St New York 7 


uum T ibe Products 506 S Cleveland St 


al Corp Holliston Mass-24 
Electronic Co 3352 San Fernando Rd 
Angeles 65 Calif-1-5 
lectronics Mfg 
Lynbrook NY-32 
olkert Stampings Ine 222-! > Ave Queens 
age 2° NY-34 
*’roducts Co 
12-14 


W Merrick Rd 


2445 Emerald St Phila- 


Roger 4 Ave 


Devices Inc 
E Market St & Penna RR 
18-35 
orkman T c 309 Queen Anne Rd Teaneck 
NJ-32 
rp 280 Main St Norwalk 


78—TUNERS 


Tuners, 

Tuners, 

Tuners, 

Tuners, Klystron 
Tuners, Microwave 
Tuners, Permeability 
Tuners, Television 
Tuners, 


Onouwhkwn — 


Admittance Inc 5 Marine St Farmingdale NY-5 

Aircom Inc 4 Pace St Winthrop 52 Mass-5 
Aladdin Radio Industries 703 Murfreesboro Rd 
Nashville 2 Tenn-6 

Allied Radio Corp 100 N Western Ave Chi III-2 

Amerac Inc Wenham Mass-4-8 

American Metrix eis 15 Exchange PI Je 
City 2 NJ-1-2-3- 

Ameri an Steel “<p Co Defiance Ohio-11 

fe Co Arthur New Hope Pa-2 


ducts Inc 7627 Lake St River Forest 


ll- 

Barker & Williamson 
Darby Pa-6 

Bell Sound Sys 555 Marion Rd Columbus 


Fairfield Ave Upper 


Worth Ave E West- 


Jogart Mfg 
1-5 

Bogen Co David 2 Ave NY NY- 

Brainard Electronics 8586 Santa Monica Blvd 
Los Angeles 46 Calif-1-2-3 

Browning Labs 750 Main St Winchester Mass- 


Siegel St Brooklyn 6 NY- 


01 22 St tity 1 NY-5 
rth Corp IT&T 3700 
Wayne Ind-2 
Co Div Textron American 1414 
Real San Carlos Calif-5 
& Mic rowave Corp 81 Albion St 


General Motors 700 E Firmin 
S Arroyo Pkwy 
Corp Box 122 Rockville 
owave Corp 7 North Ave Wake- 
rowave Co 11 Beechwood Ave New 
Allen B 760 Bloomfield Ave 
Associates 186 Massachusetts Ave 
Cambridge 39 Mass-5 
DX Radio Products Co 2300 W Armitage Ave 


Chicago 47 IIl-7-8 
Eastern Specialty Co 3617 N 8 St Phila 40 Pa-7 


Electronic Specialty Co 5121 San Fernando 
Los Angeles 39 C 

Electro-Voice Ine z Mich-2-3 

Engineering Patterson Rd Day- 
ton 9 Ohio-5 

Fisher Radio Corp 21-21 44 Drive Long Island 
City NY-1-2-3 


General Instrument Corp 65 Gouverneur St 


Associates “43 


S Main St Burbank Calif-1 
Granco Products 36-07 20 Ave Long Island 
City NY-3 
Graybar Electric ‘o 420 Lexington Ave New 


Griguby- Allien Co 407 N Salem Ave Arling- 
ton Heights III]-1-7 

Harmon-Kardon Inc 520 Main St Westbury 
NY-2-3 

Heath Co 305 Territorial Rd Benton Harbor 
Mich-1-8 

J-V-M Eng’g Co 8846 W 47 St Brookfield IIl- 
4-5 

Mallory & Co Inc P R 42 S Gray St Indian- 
apolis 6 Ind-7-8 

Mattson Electronics Corp 1487 Lincoln Ave 
Pasadena Calif-3 

Microphase Corp PO Box 1166E Greenwich 
Conn-5-% 

Narda Corp 160 Herricks Rd Mineola NY-5 

National Co 61 Sherman St Malden 48 Mass-2 

Newcomb Audio Products Co 6824 Lexington 
Ave Hollywood 38 Calif-2 

NRK Mfg & Eng’g 4601 W Addison St Chi- 
cago 41 I1I-5 

Omega Labs Inc Haverhill St Rowley Mass-5 

Polytechnic Research & Development Co 2¢ 
Tillary St Brooklyn 1 NY-5 

Precision Electronics Inc 9101 King St Frank- 
lin Park IIl-2 

Precision Radiation Instruments & Sub Radio 
Craftsmen 4223 W Jefferson Blvd Los An- 
geles 16 Calif-2-3 

Radio Condenser Co Davis & Copewood Sts 
Camden 2 NJ-6-7-8 

Radio Eng’g Labs 36-40 37 St Long Island 
City 1 NY-3 

Regency Div Idea Ince 7900 Pendleton Pike In- 
dianapolis 26 Ind-2-3 

Sage Labs 30 Guinan St Waltham 54 Mass-5 

Sargent-Rayment Co 4926 E 12 St Oakland 1 
Calif-2 

Seott Inc Hermon Hosmer 385 Putnam Ave 
Cambridge 39 Mass-2-3 

Sperry Gyroscope Co Div Sperry Rand Corp 
Great Neck NY-4-5 

Standard Coil Products 2085 N Hawthorne 
Melrose Park III-7 

Tarzian Inc Sarkes 415 
ington Ind-7-8 

Tech Master Corp 75 Front St Brooklyn 1 NY- 
1-3 

Technicraft Labs Ine 
Rd Thomaston Conn-5 

Telerad Mfg 1440 Broadway NY 18 NY-5 

Teleradio Eng’g Corp Wilkes-Barre Pa-1-2-3- 
6-7-8 

Thordarson-Meissner Mfg Div Maguire Indus- 
tries Mt Carmel I]-1-2-3 

Trans-Te ) 736 N Highland Ave Los An- 
geles ; : 

Union Electric & } So 1057 
Jersey City Y 

Varian Associates 611 Hansen Way Palo Alto 
Calif-4 

Virginia Electronics Co River Rd at B & O RR 
Washington 16 DC-1 

Waveline Inc Passaic Ave Box 470 Caldwell 
NJ-4-5 

Weinschel Eng’g & Mfg Corp 10505 
politan Ave Kensington Md-5 

Westinghouse Electric Corp Electronics Div 
2519 Wilkens Ave Baltimore 3 Md-5 

Wheeler Labs Inc 122 Cutter Mill Rd Great 
Neck NY-5 


N College Ave Bloom- 


Thomaston-W aterbury 


Summit Ave 


Metro- 


79—WIRE & CABLE 


Cable, antenna transmission, 
receiving 

Cable, antenna transmission, 
transmitting 

Cable, assemblies 

Cable, coaxial 

Cable, delay 

Cable, flat woven 

Cable, ignition 

Cable, insulated 

Cable, microphone 

Cable, shielded 

Cable, solid dielectric 

Cable, telephone 

Cable, UHF 

Clamps, cable 

Cords, attachment 

Cords, resistance 
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Lacing tape & cord ........ ' trols | at Sreenient, St: Evan 
Test Leads 

Transmission line 

Wire, aluminum 

Wire, asbestos insulated 

Wire, ceramic insulated 

Wire cloth a 

Wire, copper, bare 

Wire, copper, insulated 

Wire, enameled 

Wire filament 

Wire, forms 

Wire, glass insulated 

Wire, guy 

Wire, harnesses 

Wire, high voltage 

Wire, 

Wire, 

Wire, magnet ‘a 

Wire, magnetic recording 

Wire, markers 

Wire, molybdenum 
Wire, nickel-clad copper 
Wire, phosphor bronze “sts Mba tn alga aaa 14 NY 
Wire, plastic insulated ....... ‘Kip Actin ( Ale ria Ave 
Wire, platinum 

Wire Reels 

Wire, resistance 

Wire, shielded 

Wire, silicon bronze 

Wire, silver plated 

Wire, steel 

Wire, tantalum 

Wire, teflon insulated F ; 

Wire, thermocouple NJ-11 

Wire, tungsten . ee een - 


-44-45-49 


Cleveland 


NY 


Humboldt St 
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SOS Cinema Supply 
NY-10 

River Metal 
NJ-19-29 


» Electric 


South 


River 


ffman Ele 
17 Ill-4 
36 San Fernand 


- { 


Co 
rechnicraft La 


rt C 


bs 


ma 


ic Products 


Rahns 


’ 
. 
ith 


W 52 St New York 


602 


roducts 377 Turnpike S¢ 


Marshail St North Adan 


Broad St North At 


Meserole St Br 


Corp Woodbine & Se idde 
NY-4 

gx Clinton 
40-44-49 
ed Chicagc 


Halst 2 
% 


Neé 


1740 Broadway 
16-47-51 
a-38-43-4 
Inc 
n-18 
Roscoe 


341 


NY-4-5 


town 


“ 


Thomaston-Waterbury R 


Bly 


-49- 
W 


-4€ 0) 


‘o Saddle 


Brook NJ-50 


Penn 


y Calif-4 
St Libertyville Il-1 


Harmon 


rument 


4 NJ 


a Newark 4 


White & N 
n 14 Conn-9-10 


Whitney 


21 Eastham Ave 


Anne R« 
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1956 ELECTRONIC INDUSTRIES DIRECTORY 
Bivceised ér | _ Phi ee, 


The brand names of the products, equipment, 
and instruments in the radio-TV-electronic 
and related industries are listed alphabeti- 


The address of the manufacturer whose brand 
or trade name is listed may be obtained by 
referring to the Alphabetical Listing of Manu- 


cally, with the name of the manufacturer. 


facturers, beginning on page 331. 


A 
Accuracy—Ind. Neucleonics 
Accwire—Accurate Insulated Wire 
Acem—tTrimm Inc 
Electronics 
Acetrim—Ace Electronics 
Acme—Aerovox Cor; 
Acoustalloy—Electro-Voice 
Acousti-gate—Altec Lansing 
Acra-Cote—Pacific Universal 
Prods 
Acrobrand—Acromark Co 
Acrodie—Acromark Co 
Acrohex—Acromark Co 
t arker—Acromark Cc 
plan—Acromark C 
I—Acromark Cc 
Coated Fabr 
Co 


Assoc 
Asso 


Acepot—Ace 


Mfg 

io Development C 
ig—Associated Eng'g C 
1it—Blonder-Tongu 


jiphon—Metronics, In 
Drive—Electro-Voice 
Adelco—Advance Electroni 
Adjust-A-Cone—Quam- Nichols 
Adiustoroid—Burnell & Co 
Adlake—Adams & Westlake 
Admatic—Harwald Co 
Arad—Macleod & Han 
Advance—Driver-Harri 
nturer—Johnson 
—Amer. Elec 
om—Aeronauticz 


j—Link 


Ad 


odynamic—Radio 
Amer 
Aerofilm—Aerovox Corp 
No ex—Anrhor Plastic 
Aerohead—Giannini Co 
Aerohm—Waters Mfg. I 
Aerolene—Aerovox Cory 
Aerolite—Aerovox Cort 
Aerolog—Link Aviation In 
Aero- Magnette—Heinemann 
Aerotemp—Aerovox Cort 
Aerotron—Aeronautical 
ics 
Afferro—Affton Industries 
Afflac—Affton Industries 
Airboy—Mitchell Industries 
Air Commander—Audio Equip 
ment 
Aircraft—U. S. Elec. Motors 
Airflex—Lemert Eng'g Co 
Air-0z-Fresh—Melco Products 
Agaswitch—A'G'A Div. Elast 
Ston Nut Corp 
Akra-Ohm—Shallcross Mfg 
Alba—New York Mfg. & 
Supply Co 
Alcoa—Aluminum Co. of 
Alectral—General Cable 
Algin—Autel Electroni 
All Angl—Barry Controls 
Alphation—National Resear 
Alphatron—Can. Radium & 
Uranium Corp 
Alphlex—Alpha Wire Cor 
Alsimag—American Lava 
Alto-Trols—Healy-Ruff Co 
Alumaweld—Johnson Mfg. C 
Aluzoom—JFD Mfg 
Alwac—Logistics Research 
Amberyl—Vaco Products Co 
Ambirite—Micamold Radio 
AMCH-1—Rese Eng'g Inc 
Amco—Amer. Solder & Flux 
Amcon—American Condenser 
Electronics 
Inc 


Elec 


Electron 


Ameri 


Ameco—American 
Amer -Dial—Amerac 
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General 


2 


-auty—Qualitor 
n-Microsen—Man 
Maxwell & Moore h 
American—Snyder Mfg. Co Products 
Amertran—Standard Electr 
Ametr treeter—Amet C 
AMP—Aircraft-Marine 
Amcec—Centralab 
Amplet—Devol Reearch C 
Amplicall—Rauland-Borg Corp 
Amplitrol—Thermo Electric Mfg 
Ampli-Vision—Int'l Telemeter 
Amprobe—Pyramid Instrument 
—Ohmite Mfg. C aso-M 
Anemotherm—Anemostat Cor 
igle Drive—James 


nkoscal—Ar 


ine—JFD Mf 
anshee—JFD 
itam—Aer 


Barex—King Lat 


BBB—Butler 


Vibrapowe 
mia Wire & Cab 
fax—Feay C 

iaplex—Radi 

mer 
Antenn-Gineere 
A0Q—American 
Apco—Applied 
Apelco—Applied 
API—Assembly 


Biflex—Alte 


Aquaseal—General 
Radi 


Asco—Automatic Switch 
Ascor—American Speedlight 
Asenco—A tated Eng'g & 
Atcometer—Automati Temy 
ture Control C 
Atcotran—Automatic 
Control Co 
|j— Automatic 
ntr C 
Atlanticable—Atlantic Wire & 
Cable Cor; 
Atlas—SKF 
Atlee—Atlas E-E 
Atomic Jewel—Robins I 
ATR—Amer. TV & Rad 
Audak C 
Sentralab 
ye—Branson Inst 
Aid— Mfg.. Arthu 
Aid—Greene L Charlit 
Audio Art—Bellaire Electroni 
Audiodiscs—Audio Devices 
Audiofilm—Audio Devices 
)-Graphic—Graphi 
order 


Mf 


i 


Tempera 


Temperatt 


Aucet— 
Audiga 
Audic 
Audio 


-Ansley 


Audtophor 
Audioscope—Audio 
Audiotape—Audio E 
Audio-Grafic—Audio-Tone Bronco esterr 
Oscillator 
Audio Vendor—Cousino Inc 
Audiplex—Electronics Devel 
ment Co 
Audograph—Gray Mfg. Co 
Auricon—Berndt-Bach 
Auto-Bridge—Industrial 
ments In 
Autocon—Sprague Electric 
Autograf—Moseley C F. t 
Autolog—tTaller & C 
Automacap—Standard Condense 
Auto-Node—Kay Electric 
Autoscaler—Tracerlab Inc 
Auto-Set—Machine 0O'Matic 
Autosyn—Eclipse-Pioneer 
Autotab—General Mills Inc Calif 
Auto-Vox—Kay Electric Calivol 
Auto-Zoom—Perkin-Elmer Corp Caltr 
AVC—Rockhestos Product Cambricoid 
Aveco—Associated Valve & Eng’g 
Avigator—Mitchell Industries 


Inc 


aren su 
; Buzz or Talk—R 


Co BTX-1—Brilhart 
B & W—Barker 


oper 


Ine 


er —Calid 


Candohm—Muter 
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Mfg 


vox 


Baseball—Antenna 


Eye—Kenned 
Mfg 


i—Ohmite Mfg 


ywnir 


ay 


Plastics 


& 


yne 


Camtrol—Lear Inc 


vox 


W 


Mfg. ¢ 
rp 


Ihamson 


Ball—Cannon Co 
»-Chime—Deagon C 
g—Barber-Colman 
ols—Barber-Colman 


Elect 


Canr 


Cant 
ant 


paci 


Carbidized—Cer 
Cathode Re 
Carbofilm—Aerov 
Carb 

Cardax—Electr 
Cardialyzer—K 
Cardyne—Electro-V 
Carrilon Dynamic—Miller 


Cartwheel—Aer 


Heate 


mite—Conti 


Tube 
i- Televisi 
La 1er—Hinners 
CC—Continental C 
CDP—Electro-Voice 

Cory 


Equipment C 


Celesta-Chime—Dea 
Senco—Central S 
Cencoil—Central Coil 
tilator—Kay Electr 
ntre-Kooled—Tarz 
Sarkes 
Electro-Voice , = 
Century—Electro-V E 
amag—Stackrole Carb 0 aan : 
et—Stackpole c Sed 
ami —Muter C 
—Erie Res 
1-Mite—Sprague Elect 
—Sprague Electri 
Ohm— Bradf r C mpo 
allenger—Rek-O-Kut Co 
valienger by Bogen—Boger 
David 
ullenger—Char 


Cer 


ath 


onturior 
enturi 


eramag 


Easte 


nvor—Radio 
at na nae 


Freq 
Eng 


aster—Electr 
Cc el Master Corr 
Champion—Channe! 
Champion 

Char 
Change-A-Cycle—Carter 
hange-A-Volt—Carter 


ner Electric 
Products 
Electrical Ream 


Teler 


1ie—Clear 


mntec—Conn 


ons 


—Bludworth 

Pi 
Instrument 
i—Centralab 


Frequency 


uency 


Co 


sneer 


Marin 


Prec 


ah 


Labs 


a Corp 


aster—Audiomation 


ssonic 


Continental 


IFD 


Mfg 


Labs 


mouting Cor 
Electronic 


Tele & 
Amsco 


-Te 
k—Rich 


Std. Tr 
mahar—Kay Electric 
t—Kay Electri 
mascore—Telechrome 
tron—Chromatic 
mel A—Hoskings 
Alumel—Hoskir 


itran—Chi 


ans 


Nati 


Desians- 


mel »—Ohmite Mn 
ivr — Hudson 
mel 


C—Hoskins Mfa. Co 
—Micamold Radio 


ilite—Permax 


Vox—Wehbster 


Ltd 


Ltd 
L 


1- Television 
Cintel—Marconi Instruments 
B''—Vocaline Co 
n—Electro-Voice 
Circon—Univ. Circuit Control 
Circuitmaster—Fordham Mfo 


i—Cosmo 


Circlotre 


iment 


nal Comranyv 
Sauare—National Ce 
Dietz. H 

na—Pesrhe| Flectronics 


Co 


American 


duct 


Ena'g 


Cort 


Eng'g 
men—Precision Radiat 


Ele 


G 


Lahs 
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Cranephone—Femco Inc 
Crest Lab—Microtran Co 
Crestbrite—Crest Transformer 
Crestwood—Daystrom Electric 
Crimpit—Burndy Eng'g Co 
Criterion—National Company 
CRL—Centralab 
Crolite—Aerovox 
Croloy—Aerovox Corp 
Cromag—Aerovox Corp 
Crow Electri-Kits—Universal 
Scientific 
Crowley—Aerovox Corp 
Crusader—Hudson American Corp 
C-Temp’ Sealed—Amer. Radionic 
C.T.P.—Clevite Transistor Prod. 
CTS—Chicago Telephone Supply 
CueMeter—Lear Inc 
Cunningham—RCA 
Cupron—Printed Electronics 
Curtain of Light—Electr Control 
Customix—Oberline Inc 
Cyclohm—Howard Industries 
Cypak—Westinghouse Electric 


Corp 


D 


Dabs—Downing Crystal 
Dag Dispersions—Acheson 
Colloids 
Daka-Ware—Davies Molding 
H 
Dalohm—Dale Products 
Dandee—Aerovox Corp 
Dandux—Daniels, C. R 
Darb—Ryan Co.. S. C 
Datareader—ElectroData Corp 
Datatron—ElectroData Corp 
Data-Vision—Dage Television 
Datex—Giannini & Co 
Davenoil—Daven Co 
Davey—Vibroscope Cx 
Davohm—Daven Co 
DeArmond—Rowe 
Decasol—Decimeter Products 
Deci—_ Dwyer Engineering 
Decision—Librascone 
Defiance—All Star 
deF orest—America 
DeForest—Radio Corp. of Amer 
Dekaboxes—Electro-Measurements 
Dekapots—E lectro-Measurements 
Dekastats—Electro-Measurements 
Dekatron—Atomic Instr 
Dekaviders—Electo-Measurement 
Delcon—Deltron Inc 
Deltaswitch—Detroit 
Densichron—Welch 
Dependable—Trimm 
Desco—Dietz Design 
Detect-A-Fire—Fenwal Inc 
Detectrodes—Detectolab Inc 
Determohm—Ohmite Mfg. C 
Develco—Developmental Electr 
Di-Acro—O' Neil-Irwin 
Dialco—Dialight Corp 
Dialglo—Ackerman Engravers 
Diall—Mesa Plastics 
Dialmatic—JFD Mfo. Cc 
Dial-0-Phone—Conn. Telephone 
Diamacontrol—Standard Elec- 
tronics Research Corp 
Diamatrol—Standard 
Research Cort 
Diamond—Trilsch Co., John D 
Diamond H'’'—Hart Mfg 
Dianhlex—Cook Electric C 
Diatron—Consolidated Eng'g 
Dico—Diamond Micowave Coro 
Dielectrometer—Central Research 
Labs. 
Differential—Electro-Voice 
Digicon—Anatran Eng'g Corp 
Digipot—Anatran Eng'g Corp 
Digitac—Ransom Research 
Digit-matics—Victor Adding 
Machine Co 
Diletco—Continenta 
Fibre Co 
Dimco—Dimco-Gray 
Dimension—Fretco Inc 
Diminuette—Permoflux Corp 
Diploit—Dielectric Materials 
Direct-A-Call—Conn. Telephone 
Directronic—Snyder Mfg. Co 
Diron—Peerless Prods. Indust 
Discap—Radio Materials 
Disclosures—Robins Industries 
Dispatcher—Shure Bros 
Dividohm—Ohmite Mfg 
Do-Do—JFD Mfg. Co 
Dor-Alarm—Vinson Co., 
Douvhle Diamond—H-B 
ment 
Nualex—Bell & Gossett 
Dualtronic—Goldak Co 
Dumonitor—DuMont Labs., A. B 


Ind 


Controls 
WwW. M 
Inc 


Electronics 


Diamond 


Co 


E. R 
Instru 
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Radi 
tal—Helipot 


Duodyne—Telex In 


Duc-——Utat 
Duo 


Prods 


Duofonic—Paraplegics 
DuoVolt—Carter 
Duplex—Alte 
Duolican—Car 
ium 
Durable Products—Seager Stand 
ard Carhon Co 
Duraflex—Co-operative Ind 
Durany!—Duralith Corp 
Durameg—Sprague Electric 
Duramic—Aerovox Corp 
Duranite—Aerovox Corp 
Duratest—Dearborn Electronic 
Duroid—Rogers Corp 
Durpoint—Duotone Co 
Dustronic—Radex Coro 
Dutch Brand—Johns-Manville 
D & W—Dolinko & Wilkens 
DX Mitter—Babcock Radio 
Dykanol—Cornell-Dubilier 
Dynacord—Pentron Corr 
Dynaflux—tLear Inc 
Dynalyzer—Hall-Scott 
ics Div 
Dynamic—Jackson Elect 
Dyna-Myke—Industrial 
tronics Inc 
Dynaprene—Whitney Blake 
Dyna-Q—K-W Eng'g Works 
Dynasert—United Shoe Machin 
ery 
Dyna Therm—Guild 
Dyna-Trol—Industrial 
Dynatrope—Lear Inc 
Dynograph—Annis, R. B 
Dynagraph—Offner Electronics 


Radium & Uran- 


Electron 


Instr 
Elec- 


Electronics 
Electronic 


E 


C—Electric Coil C 
Eccofoam—E merson 
Eccosorb—Emerson 
Echo—Fort Wayne 
Echo-Matic—Cousino Inc 
Echo-Vox—Kay Electric 
Eclirse—McNeill Eng'g Co 
Econohm—Tru-Ohm Div 
Eddystone—Marconi Instruments 
Edge-lit panels—Ackerman 
Engravers 
Edscorp—Edmund S 
Educator—Fairch 
EE—Radio Cores I 
Eeco—Electr Engg C 
of Calif 
EF—Electric Fur 
Efcon—Elect c Fabricators 
Eico—Electronic Instrument 
Eimac—Eitel-McCullough 
Ekotape—Webster Electric 
Eldec—Electr Development 
Flectricord—Pacific Electricord 
FEL—Electrons Inc 
Elasticables—Mutual 
Elcor—Eagle Electronics 
Ele Corp 
Electenna—Electrend Product 
Electracer—Special P 
Electraloy—Circon 
Electrofab—N ational 
Cable Cor 


Elec 


& Cuming 
& Cuming 
Metals 


ientific Corp 
Controls 


ace Cc 


Electronic 


m—Underwood 


Component 
Wire & 


troflo—Hays Mfg 
Flectro-Glasbes—Sun Chemical 
Electro-Graphic—Precise Mea 
urements Cc 
Flectro-Level— 
Electrolink—Lear In 
Electromaze—Air-Maze 
Flectromax—Leeds & Northrur 
Flectro-Measurflo—Hays Mfg 
Electromite—Hays Mfg 
Elmenco—Electro Motive Mfg 
Electronamic—Preci Appa 
ratus C 


Flectronheat 


Corp 


ion 


stos—Sun 
— Bendix 
x——Schauer Mfg 

Elerphant—Seymour Mfg 
Elix—E! Products 
Ellisco—Ellis & Sons 
Elphco—Electro-Pt Co 
E|-Tec—Electronic Protection 
Em-Bed-It—Electronic Plastic 
Embee—Fairbanks 
EMC — 


Empire 


Chemical 


Co 
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ysics 


E.M.S.—Electro-Mechanical 
cialties Co 
Encarzsor—Alcor Electronics 
Energized—Alpha Metals Inc 
Enpo—Piqua Machine & Mfg. Co 
Envoy—Ansley Mfg., Arthur 
Epco—Etched Products 
Epinate—Amer. Printed Circuits 
Erseal—Electro Eng’g Works 
Eput—Berkeley Div. Beckman 
Instr 
F quibar—Trans-Sonics 
Equipmobile—Esco Mfg 
Erectohm—Workman TV 
Erla—Sentinel Radio 
Ersin—Multicore Sales 
Esco—Electric Specialty 
Esco—Electro-Switch & Controls 
Esico—Electric Soldering Co 
Esicoluger—Electric Soldering 
Esipots—Electro-Measurements 
Inc 
Estap—Sprague Electric 
ETS-7—Industriat 
Enors 
Eutec-SilWeid 1618—Eutectic 
Welding Alloys Corp 
Eutec-TinWeld—Eutectic 
Alloys Corp 
F-V—Electro-Voice 
Ever-Kleer—Chemical 
Eng’g 
Everlock—Thompson-Bremer & 
Co 
Ever-Quiet—Chemical 
Eng'g 
Exactohm—Workman 
Exide 


Spe- 


Inc 


Inc 


Co 
Electronic 


Welding 


Electronic 


Eiectronic 


TV 
Lightguard—tElectric 
ane Battery Co 
Exide Manrchex—Electric 
Battery Co 
Exide Tytex—Electric 
Battery Co 
Exploro-former—Geotronic 
Eye Witness—Radio 
Amer 
Z Code—Westline Pr 
3 
j1a—National Company 
Sperti Faraday Inc 
—Luhrs & Co., C. H 
arnsworth—Capehart-Farn 
worth 
astach—Centralab 
Fastor—Lear Inc 
athometer Jr.—Raytheon 
ault-Finder—Radar E 
Faximile—Hogan Labs 
axpaper—Hogan Labs 
Faxwriter—Times Facsimile 
& BR—FI & Babb 
C—General Riveters 
eatherweight—Goldak C 
Featherweight—Trimm Ir 
Felco—Forest Ele-tri 
Fen-Tone—Fenton Co 
Fenwire—Fenton Co 
Ferramic—General Ceramics 
Ferramite—National Moldite 
Ferri-Chokes—Superex Elec 
tronics Corn 
Ferristor—Berkeley 
Instrument 
Ferro-Dynamic—Lear 
F errotron—Polymer 
Festival 
Fidelive 


Inc 
Stor- 


Storage 
Storage 


Labs 
Corp. of 


ducts 


Mfg 
gineers 


man 


Div. Beckmar 
Inc 
Corp 
-Harman-Kardon In 
x—Audiomation Labs 
Fidelivoy-—Electrosonic Special 
ties 
Field-Fone—Industrial Radio 
15 3C-PACs—Computer Control 
Filmagnetic—Berndt-Bach Inc 
Filmosound—Bell & Howell 
Film-X—Goodall Electric 
Filpec—Centralab Div 
Filplate—Centralab Div 
Filterette—Deutschmann Corp 
Filter Point—Duotone Co 
Finco—Finney Co 
Finnfler—Finn & Co.. T. R 
Firebali—JFD Mfg. Co 
Fire-Flock——Celfusuede Products 
Fixtohm—Campbell Industries 
Fixtohm—Clarostat Mfg. Co 
Fleetway—Conn. Telephone & 
Elec 
Fleetwood—Conrac Inc 
Flexanuide—Airtron Inc 
Flexifone—Dukane Corp 
Flexo—Art Snecialty 
Flexohm—Clarostat Mfg. Co 
Flexo Mikester—Flevo Int'l 
Flovshield—Amer, Elec. Cable 
Fluoretar—Men!'o Research Lab 
Flux Gate—Frlirse-Pioneer 
Fluxvalve—Pickering & Co 
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Flying Typewriter—Potter In- 
strument Co 
Flyweight Magnemite—Amoplifier 

Corp. of America 
FM—General Riveters 
FME—Federal Mfg. & Eng'g 
Foamfliex—Phelps Dodge Copper 
Focalizer-—Quam-Nichois Co 
Fonex—tTranselectric Mfg 
Fono-Twin—Culvertson Co., 

G. K 
Footrol—General 
Formeze—General Cable Corp. 
Formvar—General Cable Corp 
Fortissimo—Permoflux Corp 
Fotoactor—Harworth Mfg. Co 
Fotolux—Amer. Speedlight 
Frahm—Biddle Co., J. G 
Freas—Precision Scientific 
Freed-Eiseman—F airchild 

trols Corn 
Fretaray—Fretco Inc 
Fretline—Fretco Inc 
Fringecount—Link Aviation 
Fulscope—Taylor Instrument 
Fusebar—Workman TV Inc 
Fusetron—Bussmann Mfg. Co. 
Fusistor—Bradford Components 
Fuze-on—Aetna Supply Inc 
Fuzohm—Clarostat Mfg. Co 
FXR—F-R Machine Works 
Fyrcall—Plectron Corp 


G 
Gain Set—Kay Electric Co 
Gamma Gun—Universal Atomics 
Gap/R—Philbrick Researches 
Garceau—Electro-Medical Lab 
Gardsman—West Instrument 
Corp 
GB—Goldsmith 
S & R 
GB Jet—Workman 
GC-100—Gahagan 
Geda—Goodyear Aircraft Corp 
Geiger Gun—Universal Atomics 
Gemco—Great Eastern Mfg 
Genalex—British Industries 
Georgian—Electro-Voice 
GH—Girard-Hopkins 
GI—General Industries 
Giant Meters—Dittmore-Frei 
muth Corn 
Gibson Girl—Robins Industries 
Gilbarco—Gilbert & Barker 
G-L—Gee-Lar Mfg. Co 
Glamoramic—Radio Merchandise 
Glasline—Knights Co., James 
Glasohm—Clarostat Mfg. Co 
Glasterra—Chase & Sons 
Glennite—Glenco Corp 
Glennite—Gulton Mfg 
Glennite—Vibro-Ceramics 
Glide-O-Matic—Channel 
Globar—Carborundum Co 
Globe King—World Radio Labs 
Globe Scout—World Radio Labs 
Globe Trotter—Radio Corp. of 
Amer 
Glo-Drop—Workman TV 
Glydag—Acheson Colloids 
Gold Crown—Pioneer Gen-E- 
Motor 
Golden 
Amer 
Golden 
Ind 
Goodmans—Rockbar Cory 
GP—Erie Resistor 
GPL—Gen'l Precision 
Grade EE-284—Trimount 
Gra-Lab.—Dimco-Gray Co 
Graphalloy—Graphite Metallizing 
Gravofiex——Hermes Engravers 
GRC—Gies Reproducer 
Great Western—lInterlectric Corp 
Green Bullet—Shure Bros 
Greenohm—Clarostat Mfg 
Gridnic—Driver-Harris Co 
Grommes—Precision Electronics 
Groundometer—Borden Eng’g 
Gudelace-H—Gudebrod Bros 
Guideline—Airtron Inc 
G. W.—Wright Electronics Inc 
GX-10—Gahagan Inc 
Gyropilot—Sperry Gyroscope 
Gyrosyn—Sperry Gyroscope 
Gyrotron—Sperry Gyroscope 


H 
Haero—Aero Instrument 
Halimark-Br.—Radio Electronics 
Handie-Talkie—Motorola 
Handy Boxes—Alpha Metals 
Harkins—Schafer Custom Eno’ 
Hastings—Franklin Electronics 
Hawley—Hawley Products 


Control Co 


Co 
Con- 


Inc 
Co 


Bros. Co., 


TV 
Inc 


Inc 


Corp 
Corp 
Master 


Inc 
Throat—Radio Corp. of 
Wand—Peerless Prods 


Equipment 
Plastic 


Hazegage—Ess Instrument Co 
Headlines—Snyder Mfg. Co 
Heathkits—Heath Co. 
Heatzone—Rockbestos Products 
Heemco—Hill Electronic Eng’g 
Heliax—Andrew Corp 
Helicop-Hut—Craig Systems 
Helidel—Helipot Corp 
Hercules—Acromark Co 
Hercules—Shure Bros 
Hermatronic—General 
Sealing Corp 
Hess-Bright—SKF Industries 
Hex Seal—Automatic & Precision 
HHB—Buggie Inc.. H. H 
Hi-Ball—Radiart Cort 
Hi-Cor—Alpha Metals 
Hi-Farad—Aerovox Corp 
Hi-Flex—Electro-Flex Heat 
Hi-Flux—Annis Co., R. B 
Hi-g—General Controls Co 
HI-K—Erie Resistor 
Hi-Kaps—Centralab Div 
Hi-Q—Aerovox Coro 
His Master's Voice—Radio Corp 
of America 
Hi-Stab—Erie Resistor Corp 
Hi-Tension—JFD Mfg. Co 
Hi-Therm—Taylor Instrument 
Hitronic—Bliss Electronic 
Hi-V-Kaps—Centralab Div 
Hobby Time—Western Coil & 
Electrical Co 
Honeywell—Micro Switch Div 
Honeywell—Minn.-Honeywell 
Horizon—National Company 
Hornet—New York Transformer 
Horton—Becker Electronics 
Hotelivision—Dynamic Elec- 
tronics-N. Y. Inc 
House of Resistors—Clarostat 
Mfg. Co 
Hoyt Meters—Burton-Rogers 
HR—Houston Technical Labs 
Hudson-Oxford Electric Corp 
Hug-A-Plug—Page-Fogwell 
Humdinger—Clarostat Mfg. Co. 
Hunter—Clear Beam TV Antenna 
Hurletron—Electric Eye Equip. 
Hush—Chemical Electronic Eng’g 
Husite—Huse Liberty Mica Co 
Hyclasr—Burndy Eng'g Co 
Hvdramotor—General Controls 
Ce 
Hydron—Clifford Mfg 
Hyflu:—Indiana Steel Products 
Hylink—Burndy Engineering Co 
Hy /Low—Stevens Products 
Hylus—Burndy Engineering Co 
Hy-Met—Astron Corn 
Hypass—Sprague Electric 
HyperCore—Moloney Electric Co 
Hvrervac—Central Scientific 
Hypot—Associated Research 
Hvrad—Sequoia Process Corp 
Hvring—Burndy Engineering Co 
Hvtemco—Driver-Harris Co 
Hy-Tern—Precision Scientific 
Hyvac—Central Scientific Co 


1 
latron—Farnsworth Electronics 
Im-Plast—Richardson Co 
IRM—Int'l Business Machines 
1CA—Insuline Corp. of America 
Iconic—Altec Lansing Corp 
Ideal—Melody Master Mfo 
Ide-o—Dresser-Ideco Co 
IHC—Illinois Condenser Co 
IHT—Illinois Condenser Co 
1I-TV—General Precision Labs 
Illini-300 Bantam—lIIlinois 

Condenser Co 
Iilini-300—Illinois Condenser 
Immerscone—Electrocircuits 
IMP—Winogard Co 
Imperial—Rek-O-Kut Co 
Imrerial—Trans-Tel Corp 
Incorn—Western Gold & 

Platinum 
Incosil—Western 

Platinum 
Indi-AC—Cleveland 

Co 
Indox—Indiana Steel Products 
Inductosyn—Farrand Optical Co 
Inductuner—Mallory & Co., P. R 
Industravox—Electronic Eng’g 
Industriak—Technic Ine 
Infomat—Union Switch & Signal 
In-Line—JFD Mfg. Co 
IN-RES-CO—Instrument 

Resistors 
Inspert-o-Film—Harwald Co 
Insrectogane—Al-ar Instruments 
Instansolder—Cole Radio 


Ine 


Hermetic 


Inc 


Gold & 


Instrument 
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BRAND and TRADE NAME INDEX 


Insulcon—Stupakoff Ceramic 
Insulink—Burndy Engineering Co 
Insulug—Burndy Engineering Co 
Intercentor—Winegard Co 
International—Antenna Special- 
ists Co 
Interverter—Interelectronics 
Corp 
Intrex—Interelectronics Corp 
IRA—lInternational Research 
Iresco Relays—International 
Research Assoc 
Irish—Orradio Industries 
IRO—International Research & 
Development Corp 
Iron Grip—Equipto Product 
Isatron—Consolidated Eng’o 
Iso-Elastic—Chatillon & Sons 
Isoglas—Natvar Corp 
Isomode— M B Mfg 
Isophase—Pickering & Co 
IWP—Industrial Wire Products 


Jackson—Vulcan Electric Co 
Jainco—Jacobs Instrument Co 
Jaincomp—Jacohs Instrument Co 
JBL—Lansing Sound, James B 
Jeco—Jarvis Electronics 
JeTenna—JFD Mfg. Co 
Jet-Helix—JFD Mfg. Co 
JeTomic—JFD Mfo. Co 
Jolta—Jan Hdw. Mfg. Co 
Jordan—Panellit Inc 
J-W—Johnson Williams 


K 
Kantarks—Trico Fuse Mfg 
Karadio—Eckstein Radio TV 
Karma—Driver-Harris Co 
K-D—Electro Voice 
Kel-F—Elco Corp 
Kelon-T—Shamban Eng'g Co 
Kemetal—Radio Industries 
Kenco—Kenwood Eng'g 
Keydsweep—Kay Electric 
Keypak—Benson- Lehner 
Kilo-Q—Kay Electric 
Kilo-Sween—Kay Electric 
Kilovolter—Electronic Test 

Instrument Corp 
Kine-Center—Perfection 
Kingtac—Wang Labs 
KleeNeeDle—Robins 
Klieglights—Klieg! Bros 
Klikit—Rau Fastener Co 
Kliploks—Tri-o Fuse Mfq 
Klipschorn—Klipsch & Associates 
Kfipzon—United Tech Labs 
K-Lok—Erie Resistor 
Kniaht—Allied Radio Corn 
K. 0.—Channel Master Corp 
Kold-Pak—Tenney Eno’g Ine 
Kolite—Radio Research & Neon 

Eng'a Labs 
Komco-Kork—Korfund Co 
Koolohm—Spraque Electric 
Kose—-Tele-Svstems Inc 
Kovar Allov—Stupakoff Ceramic 
Kraftone—Kraft Bros. 
K-Tran—General Instrument 

Corr 
Kurmelec—K rman 
KwikKits—University 
Kwek 

J 
Kwiklik—Roval Electric Co 
Kybernetes—Self-Winding Clock 


L 

Lackon—U. S. Radium 
Lady Tycoon—SoundScriber Corp 
Lamco—La Maana Mfg. Co 
Lamco—Laminations Co 
Laminair—Simplex Valve & Meter 
Lamiter—Franklin Fibre 
Lamp-Tenna—S/C_ Laboratories 
Larao—Permoflux Corp 
Lazy-X—Radiart Corp 
L-C Checker—Aerovax Corp 
Leak—British Industries 
Leakproof—Ray-0-Vac Co 
Learadio—Lear Inc 
Learmatic—Lear Inc 
Learsyn—Lear Inc 
Leartran—Lear Inc 
Lectrodryer—Pittsburgh 

dryer Co 
Ledex—Leland Inc 
Leesona—Universal Winding 
Lektron—Electronic Rectifiers 
Lev-Elasto—Korfund Co 
Lewis—Western Coil & Electrical 
Lewis Vertical—Universal Prods 
LGP-30—Librascope Inc 
Lifetone—Duotone Co 
Ligna-Sweep—Kay Electric 


Inc 


Electric 
Ine 
Industries 


Electric 

Loudspeaker 
Kall—LogeSound Engineers 
“ 


Lectro- 


G. H 
Ca 
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Lin-A-Syn—MinAtron Corp. 
Linear—Control Components Co 
Linearsyn—Contro! Components 
Lineatrol—Oberline Inc 
Line-O-Life—Carter Motor Co 
Lineotube Tester—Electronic Test 
Instrument Corp 
Linidmeter—Bourns Laboratories 
Lipstik—Altec Lansing 
Little Devil—Ohmite Mfg. Co 
Little Giant—JFO Mfg. Co. 
Little Jim—Kay-Towne Antenna 
Littl-Lytic—Sprague Electric 
Little Nipper—Radio Corp. of 
Amer. 
Livermont—Richmont Inc 
LL450—Buchan Co., R. J 
Lioyd's—Johnson Mfg. Co 
LL300—Buchan Co., R. J 
Loaded X—Ragiart Corp 
Loadstar—Leland Electric Co 
Logger—Audio Instrument 
Logrinc—Logistics Research 
Lohm—Driver-Harris Co 
Lo-Ohm—Bradford Components 
Loopstick—Supertex Electronics 
Lorac—Seismograph Service Corp 
Loran—Rust Industrial Co. 
Los Gatos—Lewis & Kaufman 
Lumatrol—Micro Balancing 
LumiNite—Associated Projects 
Lusterized—Amer. Elec. Cable 
Lusterlac—Amer. Elec. Cable 
xtron—Bradley Labs 
.yticar—Planet Mfg 


M 
Mag-Electric—National Aircraft 
Magic Circle—-A.R.F. Products 

Eye—Radio Corp. of 


Mirror—Pacific 
roducts Coro 
Manic Monitor—Radio 
Amer 
Magmeter—Airpax Products 
Magmotor—Carter Motor Co 
Magnadur—Ferroxcube Corp 
Magnaglo—Magnaflux Corp 
Magnapack—Engineered Magnetics 
Magnatest—Magnaflux Corp 
Magnatone—Magna Electronics 
Magnatoro—Hansen Mfg 
Magnecorder-—Magnecord 
Magne DISC—Houston 
Labs 
Magneloop—Amplifier 
America 
Magnemite Portable—Amplifier 
Corp. of America 
MagneMusic—Magnecord Inc 
Magnepaint—Micro-Circuits Co 
Magnenulse—Magnetic Research 
Manneraser—Amplifier Corp 
Manne-Speed—Magnetic Ampli 
fiers 
Magnestats—Magnetic Research 
Magnesyn—Eclipse-Pioneer 
Magnette—Heinemann Electric 
Mag-Nac—Magnetic Devices 
Magneticon—Magnetic Recording 
Magniharp—Deagan Inc J. € 
Magnistor—Potter Instrument Co 
Magnitvaer—Potter Instrument 
Magnivision—Eng’g Developments 
Major—Gem Electric Mfg 
Malorette—Major Electronics 
Mallard—Electrend Products 
Mamco—Master Appliance Mfg 
Mapico—Columbian Carbon Co 
Marbelite—Good-All Electric 
Mariguide—Bludworth Marine 
Div 
Mariner—Hudson American Corp 
Marka-Sweep—Kay Electric Co 
Mark I]—Technical Devices 
Marksman—West Instrument 
Corp 
Mark-Time—Rhodes Inc., M. H 
Marquardt—Br. Electronic Sales 
Marvelco—National Aircraft 
Marvelite— C BC Electronics 
Co 
Masco—Simpson Mfg. Mark 
Masterline—Blonder-Tongque Labs 
Master Selective Control—Kilgen 
Aircraft Div 
Master-Tenna—Radio 
Amer 
Matco—Mattson Electronics Corp 
Max Mixer—Special Products Co 
ME—Marathon Electric Mfg 
MEC—Milgo Electronic Corp 
Mechanorhase—Electro-Voice Inc 
Medal-Line—Medal Mfo. Co 
Megaligner—Kav Electric Co. 
Megalume—NEMS-CLARKE 


Universal 


Corp of 


Inc 
Technical 


Corp. of 


Corp. of 


Inc 


Megalyzer—Kay Electric Co 
Mega-Marker—Kay Electric Co 
Mega-Match—Kay Electric Co 
Mega-Node—Kay Electric Co 
Mega-Pipper—Kay Electric Co 
Mega-Pix—Kay Electric Co 
Mega-Pulser—Kay Electric Co 
Mega-Sweep—Kay Electric Co 
Megavac—Central Scientific Co 
Mega-X—Kay Electric Co 
Megger—Biddle Co., J. G 
Megohmer—Sticht Co., H. H 
Megohmtest—Davenport Mfg 
Meg-O0-Max—Sprague Electric 
Megpot—Gen'! Hermetic Sealing 
Melacon—Photocircuit Corp 
Melcore—Melpar Inc 
Mellotone—Electron 
Melodier—Waters Conley Co 
Melodist—Altec Lansing Corp 
Melody Mike—Audio Equip. Co 
Memco—Maryland Electronic 
Memocorder—Electrosonic Spe 
cialties 
Memograf—Electrosonic Special 
ties 
Memotape—Electr 
ties 
Memotron—Hughes Aircraft Co 
Mencolab—Menlo Research Labs 
Mercury—Electro-Voice Inc 
Mercury—Vulcan Electric Co 
Merl-Miller Electro-Research 
Merlin—Mohawk Electronic 
Message Repeater—Mohawk Bus 
Machines 
Mesurflo—Hays 
Metalite—Astron 
Metal 
Co 
Metalohm—Litton Industries 
Meteor—Astron Corr 
Metex—Metal Textile Corp 
Met-L-Flex—Robinson Aviatior 
Met Metrix Corp 
Metroducer—Metrotype Corr 
Metrofault—Metrctype Corp 
Metropolitan—Radion Corp 
M.G.C.—Motor Generator Corp 
Micaps—Micamold Electronics 
Micaply—Mica Corp 
Mica-Ramic—Spruce 
Micrelay—Ebert Electronics 
Micro—N. H. Ball Bearings 
Micro AC—Cleveland Instrument 
Micro-Cal—Cubie Corp 
Micro-Circle—Precise 
ments 


Enterprises 


sonic Special 


Mfg 
Corp 
Mike—Sperry Gyroscope 


x—American 


Pine Mica 


Measure 
Microdials—Borg Equip 
Microdual—Transradio 
Micro-Gap—Shure Bros 
Microlarm—Conn. Tele. & 
Electric 
Microline—Sperry 
Microlter—Kay 
Microlytic—Mi 
Corr 
Micromags—Magnetic 
Micrometron—Optionic 
Micro-Namic—Micr Balancing 
Microoscilliograrh—Central 
Research Labs 
Micropaints—Micro-Circuits Cc 
Micropositioner—Barber-Colman 
Microrot—Borg Equip., George 
Micro-Pulser—Kay Electric Co 
Micro Scientific 
Mirro-Tapestoppers—Anelex Corp 
Microtomatic—Doall Co 
Microtorque—Giannini Co 
Midnet—Sprague Electric 
Midgetare—Mohawk Bus 
Machines 
Midgetester—Simpson Electric 
Midgi-Lytics—Standard Condenser 
Midohm—Driver-Harris Co 
Mighty Mite—Mechanical Indust 
Millisadic—Consolidated Eng'g 
Millisec—Stevens-Arnold 
Min-Amp—Osterland Co 
Edmund 
rr slinht—Ultra-Violet 
Miniac—Marchant 
ube—Sanders 
Rator—Mueller 
Miva—Telex Inc 
Mirrodot 
»|——-F Jectronic 
av-——Radia Snecialty Mfg 
relav—Ebert Electronics 
Shield—Staver Co 
ini-Scrings—Staver Co 
Minitor 


George 
Ltd 


Gyroscope Co 
Electric Co 
amold Radio 
Research 
Research 


set—Precision 


Prods 

Calculators 

Associates 
Electric 


Inc 
Devices 


ie—Giannini Co 

Mini Volt—Industrial Devices 

Minor Leapuer—Antenna Spe 
cialists To 
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Min. Oval—Milwaukee Resistor 
Miro-Point—Duotone Co 
Mobile-Mike—Electro-Voice 
Mobilfone—Mobil Electronics 
Mobiltone—Mobil Electronics 
Mo-Bond—Assoc. Eng’g & Mfg 
Modac—Mountain Systems Inc 
Modern Flow—Equipto Products 
Modulair—Simplex Valve & 
Meter Co 
Modulite—Berndt-Bach 
Modu-Wave—Sciaky Bros 
Moldite—National Moldite Co 
Mold-X—American Radionic 
Monoblec—Winchester Electronic 
Monomatic—Pentron Corp 
Monoplex—Shure Bros 
Monotube—Tuttle & Kift 
Monrobot—Monroe Calculating 
Machine Co 
Moran Gamma Logger—Moran 
Instrument Corp 
Morse-Eureka—Morse Co., F 
Motel-0-Phone—Connecticut 
Telenhone & Electric C 
Moto-Mag—Keystone Products 
Moto-Mite—Globe 
Mot 


Inc 


Inc 


Industries 
rlytics—Micamold Elec 
Mfg. Corp 
MPT-2A—Rese Eng'g Inc 
M-S-A—Mine Safety Appliances 
MT-1M—Prestoseal Mfg 
Multi-Cell—Shielding Inc 
Multicore—British Industries 
Multi-Elmac—Multi-Produets Co 
Multimeters—Rawson Elec. Instr 
MultiPac—Dubrow Development 
Co 
Multicha 
Multipot—Ford Eng'g Co 
Multi-Pulser—Kay Electric Co 
Multitace—Smith Associates, R 
MUR—Sorensen Cc 
Music Lovers—Shure Bros 
Myke-A-Trol—Industrial 
tronics In 
Mylar—DuPont de Ner 


tronics 


se—Central 


Electronics 


Elec 


Air Products C 
Aeronautical 
Mfg Co 
Ceramic C 
Fabricated Prod 
Precision 


Natite—National 
NatFab—Nat’l 
N-Cap—Eastern 
Resistor Corp 
Nemcoite—New 


vepe 


Mica 
Prods 
Wire & 


England 
Electric 
Never-Stain—Nichols 
Aluminum 
NH—North 
Nicad—Nicke 
Nichr 
Nicora—Western 
Platinum 
Niking——Hudson American Corp 
Nikrothal——-Kanthal Corp 
Nilvar—Driver-Harris C 
Nipper—Radio Corp. of America 
Nitelighter—Fisher-Pierce Cc 
Nobatrons—Sorensen & Co 
Nobeloy—Continental Carbon 
Noblette—Continental Carbon 
Nobrush—Georator Corp 
No-Ghost—Dynamic Electronics 
Noiseraser—Librascope Inc 
No-Noise—Electronic Chemica 
No-Ox—Walsco Electronics 
Norelco—N. American Phillips 
Northam—N. American Instru 
ment 
NRC—National Research Corp 
NS—Nat. Semiconductor Prods 
Numar—Perkin-Elmer Corp 
Nu-Tronic—Nuclear-Electronics 
Nuvox—Hal-Hen Co 
Nu-Way—Marshall Assoc., 
NWL—Nothelfer Winding 
NYCO—New York Coil Co 
Nvlaflow—Polymer Corp 
Nylaron—Polymer Corp 


»— National 


Hills Electric Co 

Cadmium Battery 
Harris Co 
Gold & 


me—Driver 


John 
Labs 


° 


Observer—Blonder- Tongue 
Ogtran—Ogden Coil “o 
Ogyro—Dynamic Electronics 
Ohiohm—Ohio Carbon Co 
Ohmspun—States Co 
Ohmtown News—Clarostat Mfg 
Oildag—Acheson Colloids 
OilMite—Deutschmann Corp., 
Tobe 


Labs 


Omni Glow—Industriai 
Omnimatic—Lear Inc 
Omnimeter—Lear Inc 
Omnipack—Lear Inc 
Omniscope—Lear Inc. 
Omnitenna—Lear Ine 
Oratron—OMCO 
Orthoflow—Si mplex 
Meter Co 
Orthosil—Thomas & Skinner 
Orienter—Lear Inc 
Oscar—Benson-Lehner Corp 
Oscillo-Record—Fairchild 
Camera & Instrument Corp 
Ovaltube—Plastoid Corp 
0-Z—Zernickow Co., 0 


P 


Pace—Precision Apparatus 
Pac—Erie Resistor 
Pacemaker—Bell Sound 
Pace-Setter—JFD Mfg. Co 
Pacitron—Simmonds Aerocessories 
Paco—Park Armature Co. 
Painton—British Electronic Sale 
Pakap—Audio Products 
Pak-Fone—Industrial Radio Corp 
Pal—JFD Mfg. Co 
Palmaren—Chicago Tool & Ena's 
PAMCO—Paraplegics Mfg. Co 
Panacoustic—U. S. Recording 
Panalarm—Panellit Inc 
Panascan—Panellit Inc 
Pandux—Pacific Transducer 
Panelscopes—Waterman Prods 
Panto—Preis Engraving, H. P 
Par-AC—Cleveland Instrument 


Devices 


Valve & 


Co 
Para-Flux—Radio Music Corp 
Paraformed—Paramount Paper 
Tube 
Partek—Magnaflux Corp 
Partridge—Br. Electronic Sales 
Pathfinder—Raytheon Mfg. Co 
Patrician—Electro-Vorce 
Peatrophone—Tarc Electronics 
Peco—Pacific Electricord Co 
Peco—Pomona Electronics 
Peerago—Electro-Voice 
Peerless—Altec Lansi Corp 
Peerless—National Vulcanized 
Fibre Co 
Pee Wee—Mueller 
Pendet—Centralab 
Penn-Tran—Penn Transformer 
PE—Precision Electronics 
Perco—Linell Eng’g, C. S 
Pereco—Pereny Equipment 
Perma-Cal—Topflight Corp 
Perm-A-Caps—Chicage Condenser 
Permaline—Columbia Wire 
Permaphoto—Permanent Label 
Permaplast—Richardson Co 
Permaseal—Sprague Electric 
Perma-Tube—Jones & Laughlin 
Pfan-Tone—Pfanstiehl Chemical 
Phazor—Industrial Test Equip 
Phenolite—National Vulcanized 
Fibre Co 
Phil-Trol—Phillips C 
Phonoart—Electronic Creations 
Phono-Gard—Grayline Eng’g 
Phonola—Waters Conley Co 
Photorrobe—Electro-Physics Co 
Phototron—Thomas Electronics 
PicBoost—C. B. C. Electronics 
Picrolino—F lectro-Voice 
Pick-A-Shaft—Clarnstat 
Picturephone—McClure 
Pictures, 0. J 
Piq-Tailor-—Bruno-NY 
Pilotone—Pilot Radio 
Pilotuner—Pilot Radio 
Pioneer —Eclinse- Pioneer 
Pip-A-Roo—JFD Mfa. Co 
Pip-Jet—JFD Mfg. Co 
Pitchometer—Amer. Chronoscope 
Pittcomatic—Rowan & Kunzl 
Pitco—Pittsburah Coil 
Pixie—Winenard Co 
Planetaire—Planet Service Corp 
Planofax—Times Facsimile 
Plasticon—Condenser Products 
Plasticord—Chester Cable Corp 
Plasticote—Chester Cable Corp 
Plastisel—Electronic Devices 
Plastok—Richardson Co 
Plasturbo—Master Arnliance Mfg 
Plavmaster—Markel Electric 
Plexicon—Erie Resistor 
Plytubular—Tennalab 
PM—General Riveters 
PMP—Precision Metal 
Pocket Power—Cook Co 
Pocketscones—Waterman 
Polex—Union Plastics 
Polsignal—A. R. F. Products 


Electric 


ntrol 


Mfo. Co 
Talking 


Industries 
Corp 
Corp 


Products 
Frank R 
Prods 
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Polyken—Kendall Cx 
Polyken—Pres Industrial Prods 
Polyohm—Polytechnic Res. & Dey 
Polyranger—Sensitive Researct 
Portafone—Stewart-Warner 
Electronics 
Porta-Kall—Loge Sound E 
Port-A-Phone—Feiler Eng'y 
Portro—Taller & Cooper 
Power Firebali—JFD Mfg. Co 
Helix—JFD Mfg. Cc 
Page—University 
speakers Inc 
Powersel—Electronic 
Powerstat—Superior 
Powerstreak—Amer 
Powrmike—-University 
speakers Inc 
Powr-Rib—Ohmite Mfe 
Precedent—Radio En 
Precise-Ohm—Precisior 
Precision-Charge—Lincol 
Electric Co 
Precision Counters— 
Freimuth Coro 
Precision—Iflinoi 
ess-Fit—Sealestr 
Pres-Sure—Buchanan Ele 
PRI—Precision Radiati 
Instruments 
ince—Precision 
Instrument Co 
Printate—Amer 
Circuits 
Printometer—Electro-Phy 
Private Eye—TV Utilitie 
Private Tudor—Eldice f N 
Privateer—Hudson 
Corp 
Productimeters—D 
Professional—Trimm Inc 
Prokar—Sprague Electric 
Promatic—General Contr Cc 
Propellair—Robbir & Mye 
Protomaka—Printed Electr 
Proxitron—Fischer-Smith In 
PSI—Pacific Semiconductc 
Pulsescones—Watermar 
Pulsigonal—A. R. F. Pr 
Putsolite—Electroni ( 
Pultec—Pulse 


Power 

Power Loud 
Device 

Electric 

Elec. Cable 
Louc 


Dittrr 


p 


Printec 


America 


rant Mf 


Technique 
raque El 
Qualitone ( 
go Cor 
Radi 


Elect 
~« Corr 


Pyrometer Inst 


) 

Quadriline 
Quantograph 
Quantometer 
Quarie—Quare 
Ouick—Roylvn 
Quik-Rig—JFD Mf 
tenna—Tennalat 


R 
iligner—Kay Elect 
wia-Node Kay Electri 
iset-—Weston | 
fa-Swee 

x—Elect 
felin—U 
ym—( 
Con 
tocrafter 


{ 
ydiodyne 
Filectr: 
tiola 
1opak 


RectiRingeR—Raytheon 


Rectisel—Electronic 
Rectodyne—McColpi 


Kectopower—Mallory & Cc 
Wire 


D—Diamond 
Dot—G-V Cor 

Red-E-Nut—Freder 
Eng 

Red Seal—Radiart 

Red Seal—Radio C 

Red-Wood—JFD M 


Redimount—Snyder 


Red 
Red 


Reedeer—Reeder 


Reevelec—Reeve Ele 
Reflectogage—Sperry 


Reflectoscope—S 
Reflex—Univer 
Reaatrone—Ele 
ments Co 
Regency—Elect 
Regohm—€Electric 
Reg-0-Matic—CBC 
Regular—Paramot 
Rejafix—Popper 
Relay-Amp—Goldak 
R—Electronic Rect 
Reliacube—Sander 
Reliatron—Westi 
Reliohm—Sander I 
Rembrandt—All Ct 
Ramcon—Pyrami 
Remotrol—Mi 
REN—Nebel L 
Ren-o-Lyzer—l 
Research & 
Repeater—Ker 
Resomax—Link 
Rexon—Hamilt 
Rexselen—Knop 
Rex—Shure Bros 
Rex—Trimm In 
Rhomized—R_ H 
Rhvthmaster—Rek 
Ribohm—Tru-Ohn 
Ribwound—Milwa 
Richelain—Richar 
R.1.G.—United 
Chemical 
id Rig § 
hm—Ot 
Tran—Rad 
R&M—Robbir 
R M.C.—Radi 
RMS—Rad 


Prehester 


Mfg 
Devices 
Christie 


Series X—Astron 
Serrasoid—Radio Eng’g Labs 
Service Engineered—Jackson 
Electrical Instrument Ce 
rvoboard—Servo Corp. of Ame 
Servoflex—Servo Corp. of Amer 
k | Servoflight—Servo Corp. of Amer 
frax—Servo Cort 
rv mati n—Servo Ce re 
voscope—Servo Corp 
ervospeed—E lectro-Devices 
Servatherm—Serv Corp. of Amer 
Servus-Fone—Motiograph Inc 
000—Houston Technical Labs 
Products 000B—Houston Technical Lab 
Products 1-35—Valverde Labs 
udspeake Shield-arc—Lincoln Electric C 
M Shorthorn—Klipsch & Ass¢ 
r-Flo—Hays Mfg 
JFD Mfg. Cc 


Corp 


strol< 


U Co 
Mfg 


Electronics 
1E—Southwester: 
Electrons Cc 
( Signa-Glow—lIndustrial 
ifie Signalator—Kay Electrix 
A ites Signalmax—Wilmar Mf 
ise Electri Signal Splitter—McLaug! 
ites Corp.. J. L. A 
nel Anter Signa-Matcher—Centralab 
Instrument Silead—Yardney Electric Ce 
Prods Silcohest—Silicone Insulatior 
Silcord—Western Gold & 
Platinun 
tlicohm—Sage Electre 
conductors—Nat. Sen 
nduct 
Silic-O-Netic—Heinemar Ele 
Silikone—Ebcor Products Corr 
Silvercel—Yardney Electric 
Silver-Q—Decimeter Products 
Silvertex—Erie Resistor 
. nd—Peerle 
Simplex—Internatic 
Phoenix—Phoe 
Instrument 
Sintilon—National 
SK—Skottie Electr 
SKL—Spencer- Kennedy 
Sky-Bullett-Macon Ele 
kylark—Electro-Voice 
Skyliner—Cleqg Lab 
Lok—JFD Mfn. C 


Skyscope—Cle Bea 


ision 
Radi 


Sky 


1k—Amer. Ele 
—Shure Br 

A 
— Aerov 


Electr 


hure Br 
cast—Shure 
Ss} 


re 
u 
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Spire Chest 
& TV Co 
Spico—Spirling Products Co 
Spinlab—Special Instruments 
Spin-Pin—Bruno-NY Industries 
Spirafil—Phelps Dodge Copper 
Products 
Spiralpot—Giannini & Ce 
Splac—Westline Products Div 
Spotcheck—Magnaflux Corp 
Stabiline—Superior Electric 
Stablvolt—Magnetic Reseach 
Stancor—Chi. Std. Transformer 
Standard Arrow—Bludworth 
Marine Div 
Standard—New York Solder Cc 
Standco—Sticht Co.. Herman H 
Standee—Clarostat Mfg 
Standout—Channel Maste 
Star-Helix—JFD Mfg. Ce 
Star Line—Duotone Cc 
Staticator—Anderson Inc 
Statiflux—Magnaflux Corp 
Stavolt—McColpin-Christie 
Steacaps—Micamold Electr 
Stemco—Stevens Mfg. Cc 
Stentorian—Beam I 
Step-Servo—Bergen Labs 
Stere-o-matic—V-M Corr 
Stenafax—Times Facsimile 
Straitflo—Hays Mfg 
at-0-Bord—Stratoseal 
at-0-Gard—Stratoseal 
Strat-0-Kit—Stratoseal 
ratoliner—Shure Br 
at-0-Lite—Stratoseal Mf 
Strat-0-Seal—Stratoseal Mfg 
StratoTower—Spau 
Stress Coat—Magnz 
String-A-Lite—Joy 
Strobic—Kemlite 
boconn—Con 
St D Lite—Wil 
Strobotac—Genera 
Stycast—Emerson 
flex—Natva 


Radio—Guild Radic 


Mfg 
Mfy 


Mf 


Labs 


nlite Lat 
form—Sun 
Sun-Pli—Su 


e 
Super- 


Chem 
Chemi 
Beam—JFD Mfg 
Superceptor—Winegard C 
Surer-Davohm—Daven C 
Super-Dodo—JFD Mfg. Cc 
SuperFan—Channel Master C 
Super-Lap—Acme Scientif ( 
Super-Nemcoite—New Ef 
wer-Hel JFL 
ower-Jet-—JFD Mf 
Re 
ntenna C 
Royal—Pe 


Switchmaster—Tor 
Sy!l-0-White—Mayimne 
Symrhonette—Hed 


— Technical 

kk—Hewson 
Tantalex—Sopr e Electri 
Tapek—Broadcast Equip. Spec 
Tape-o-matic—V-M Corp 
Tape-Talks—Fischer-Smith I 
Tapetoons—Skatin’ Toons 
Tappers—Saxton Products I: 
TOC—Bell & Howell 
Tebtolog—Fielden Instr 


iment 


Tebtor—Fielden 
TEC—Translite Electronics 
Tecraft—Equip. Crafters Inc 
Teeco—Trutone Electronic 
Tefex—Union Plastics 
Tefifon—Audio Master 
Tela-Ear—tTelex Inc 
Tel-A-Pipe Westline Products 
Telecable—Whitney Blake Co 
Telecap—Sprague Electric 
Telecolor—Musicolor Inc 
Telecon—Teletenna Co 
Telecordex—tTelecomputing Corp 
Teleducer—Telecomputing Corp 
Tele-Flex—Telerad Mfg 
Telefunken—American Elite 
Tele-Guide—tTelerad Mfg 
Telemagnet—Mohawk Bus 
Machine 
TelePlex—JFD Mfg. Co 
Tele Process—Trans-Lux 
Telereader—Telecomputing 
Telereadex—Telecomputing 
Telering—tTelkor Inc 
Teleset—DuMont Labs... A. B 
Tele-Set—tTelex Inc 
Tele-Thermometer—Yeliow 
Springs Instrument 
Teletone—Electronic Creations 
Tele-Trol—tTeletronic Labs 
Tele-Twin—JFD Mfg. Co 
Televolter—Jackson Elect Instr. 
Telstor—Fielden Instrument 
Temco—Thermo Electric Mfg 
Temcometer—Thermo Electric 
Mfg 
Temflex 


Instrument Div 


Corp 
Corp 
Corp 


105—Irvington Div 
Minn. Mining & Mfg. Co 
Tempall—Deutschmann Corp 
Tobe 
Tempclad—Hitemp Wires 
Tempilag—Tempil Cory 
Tempil-Pellets—Tempil 
Tempilstik—Tempil Corr 
Temprene—Hitemp Wires Inc 
Temrrex—Hitemp Wires Inc 
Temprite—Hitemp Wires Inc 
Temproof—Lord Mfa. Co 
Tempraid—Hitemp Wires Inc 
Temprobe—Victor Eng'g 
Temp-R-Tape T—Conn Hard 
Rubber 
Tempswitch—Scaicc 
Temptube—Hitemy 
Tennakits—Tennalab 
Tenn-A-Liner—Crown 
Cc 
Tenna-Pak—JFD 
Tenna- Tuhe—Javex 
Tenna Tuner—Snyder 
Tenney-Mite—T 
—Te 
e 1eral 
Tensolex—Tensolite 
Wire C 
Tensolite—tTensolite Insul. Wire 
lon—tTensolite Insul. Wire 
i—Dynamic Electronics 
uline—Bird Electronic Corp 
{—Buchanan Ele Prods 
United Mineral & 


Inc 


Corp 


Controls In 
Wires Inc 


Controls 


Mfg. Co 


Termer 


Corp. of Am 
Nameplate 
Control C 
Control C 
Bros 


lates—Park 
30 -PAC—umputer 
3G -Blor-—Comnuter 
Three-Phase—Sciaky 
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TI1C—Technology Instrument 
Tico—Technical Instrument 
Timefax—Times Facsimile 
Time-It—Precision Scientit 
Tiny-Fix— Production Tool & 
Fixture 

Tinymax—Torwico Electronic 
Tinymite—Renbrandt Inc 
Tiolektric—American Lavz 
Titania—American Lava 
Titlemaster—Flett Lab 


ri-Plax—Sta-Warm Electri Uni-Crimp—Shern 
Tran—Triwec Transforme Uni-Grille—UwUt 
n Co 
Tropicaps—M ican 
ng Electric 
Turbine Co. 


istat—Perkin-Elmer 
” itrol—Assembly F 
Master—Precision Apparatus Uniprer » zab > Or f \ r—Par Product 

Titrilog—Consolidated Eng’g Tunepate—Miller Electronics t bralyzer—Kay Elect 
TN-ITU—Eldico of N. Y Turbo—Brand & Co., William r { ers tron Isolators—Korfu 
abe—Deutschmann Corp., Tobe Turboglas—Brand & C 
xcco—Ohio Crankshaft Co Turbolene—Brand & C Wr ae 

m Thumb—Automatic Radi Turbolex—Brand & Co., Wm tone—Du tror ectronic [ ytrol—Jeffrey Mf 
notron——Hughes Aircraft C Turbo 117—Brand Win liversal ‘9 rks r / rp 

rbal—Torsion Balance C 
wkmaster—Tork Clock C 
rque Drive—Electro-Voi 


Wm nitize ' ra /ibrometer—Televiso 


satherfax—Times 
Turbosil—Brand ; ersal—Mueller é brotron . ee >bcor—Webster 
Tubotherm—Brand r n er nieldir t Addir ’ 


; sy Weldancower—l 
e Turbotrans—Brand Cc Universa { ' ' : 


orque Tenn—Snyder Mfg. Cc Fishatut=—Beand s udesess niversi Vidationer= ‘ V 


Unite 
Wellesley National 
rque Watch—Waters Turbozong—Brand & Co. = mics Corp aurle , s Dev . 


x 
rsynator—Air-Marine ( T weezer -Weld—F ederal 
Towerette—Easy-Up In 200—SoundScriber C 
Town & Country—Kraft Bre Twilt—E lectro-Voi 
Trailblazer—Channel Master Cor Twin-Lever—Shure Br 
Trailertenna—Clear Beam TV Twin Screen Hi-Lite—t 
Antenna Corp Labs.. Allen B 
ainsaire—Taylor Instrument Twin-Tilt—Electro-Voice 
Transac—Philco Corp Twin-Twenty—Channel Mast 
Transamp—Elactronic Resear Sore = rnz . ‘ 
Trans-citer—Multi Products C Twist-Lok—Sprague Electri Asso VisualCast—Victor 
Transet—Taylor Instrument C T-W—Tavlor-Winfield Cort sgabond—Shure Br Vitameter—Elect 
Transidyne—Nader Mfg. C Tymeter—Pen xO—V 
Translite—Plasteck Inc. Valvseal—Rict 
Transi-Mag—Magnetic Amplitie VAM—Video 
T spac—Electronic Research Vamistor— 
Trans-Pix—Kay Electric C 
Transtat—Standard Electr 
Transverta—Clevite Trans 
Transverter—Hertner Ele 
—Transitron Elect Sore Ask-It—Electronic Eng 
per—Technical Applia UHF Silver Arrow—Fret 
Ultcax—Medcraft Electr 
Ultracoustic—-Custin-Ba 
Ultrafine—Gustin-Ba 
Ultralite —Gusti 
Ultra-Pix—K 
Ultra-Sweer—k 


Ultra-Telec 


Vapor 


Ultraverter 


de—Walkirt 


Tri-Plate—Sanders 


) 
—ngineering ~ octeties 
rf 4 


Alphabetical listing of professional societies, industry associations and 
technical organizations serving the radio-TV-electronic and allied fields 
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CONSULTING ENGINEERS 


ELECTRONIC INDUSTRIES DIRECTORY 


onsulting Engineers 


An alphabetical listing of individual engineers and engineering 
companies specializing in consulting services for the radio-TV- 
electronic and allied fields. The particular specialty of each en- 
gineer is indicated by a code letter following his name and address 


ne Sn a ee a By yg C v Mem Ark 404 
Communications 
Component Manufacturing 
Electronic Control Systems 
Equipment Manufacturing 
Industrial Electronics 
Recording, Audio 


Knott Bldg Dayton Ohio 


pper Darby Pa 9-7498 


8S Summit Ave Je 


Pkwy Milwaukee 17 Wisc 


Adair G P 1610 shingtor 
3-1 A,B,D,F 

Adler Comm La 
N Y 6-1620 

Alford A 9 | t ‘ ; A Crain & Assoc P 4 lon ve Coral 
6-2338 

Alvaradc 
Mex 


Amoo 


York 3¢ 
Gables 


Washing 
A 
LR 
Aceves & 
LO 5-6622 f 


Hill Valley Madison Ave New 


Amy 
Y WE l 
Dallas 9 Tex 


3191 A.B 
JU 6108 


1 W 


iagement 


Tab Rd 
Inc 


Phil 
Adams §$ 


New 


Ave 


okline 


3 St Minnearcoli Minn 


249 N 48 St Lincoln 10 


ivier St 
ie St 


Phila 26 Pa 
Weehauken N J 
621 ves Way Sacrament 18 
D,E 
16 St N 
C.D.E.F,H 
33 Beverly 


W Washingt 1 I D Cc 
1-0790 A 
T H 209 N Whiteha 
: BF 
& Porter 


Espy Dawkin Hills Calif CR 4-7111 
2 James St Geneva Il! 2022 C,E,F 
202 Saddlewood Drive Hillsdale 
C.D.E 


PO Box N J 


Creek D 15 St N W Washington 5 DC 
Brubaker 
3.5748 
Bumstead ) 624 
2-0628M D.F.H 
Burnett W W L 4814 
AT 2-2740 A,B.D,E 
Burwen R S 17 Sheffield 
4-4526 D.H 


Essex Ave | lidge N P] wz Co Bob 978 Kent St Altadena Calif SY 4-0512 


Maple St Westf Wenatchee Wash NO 


16 
Diego 16 Calif Friedman B 

“0909 A,B 
J Cc 1525 


R730 DF 


Idaho St Sa 19 W 44 St New York 36 N Y VA 


Rd Melrose 76 ; f 24 Ohio 


omme 
KT 


Teakwood Ave Cincinnati 


314 Tele-Tech 


Gallay 
B.D 
Gautney & Jones 105 
D C NA 8-7757 A 
General Kinetics Inc 
OT 4-7555 B.D.F 
Gerst & Co Paul 
47 Ill HU 9-2160 C.E 
Godley Co Paul P O Box 
MO 3-2009 A,B.F 
Goldsmith A N 
3-4150 A,D.F 
Gordon H L Warner 
8-2497 C.D,E.F.H 
Gordon-Obrig Assoc 
N Y PL 3-1642 
Gottschalk Eng'g Box 
D.E,F.H 
Graf Rudolrh 
7-1977 
Gray 


1-35 


Labs 60 Perry St 


597 Ave 
Bidg 

Inc 
335 

215 


W 92 St 


602 


Greer P A Rt 1 White Horse Rd 
7 A 


5-7175 
Grimwood 
Mo FO 
Haigler E 

D.E 
Haller Raymond & Brown 1 
College Pa AD 7 
Hammett Robert 
SU 1-7545 
DGC 


569 E 


Assoc S C 
7-5640 


D North 


A.B 


&: 
Hartman R 
Hartong J 
Hatfield J 
Hayes 


C 
B 
R R 151 North 
4-7292 B.C.D,E 
Hecht Bernard 5410 
Calif WE 0121 B.C 
Heffelfinger J B 8401 
4-7010 A.B 
Hildebrand J G 45 
IV 4-3424 C 
Hoberman Max 11 Godwin 
4-5654 B.C.D,E.F 


St 


Che 


Bright 


Brownsville 


rd 


M 36 


1146 Briarcliff 


2133 


9-095¢ 


Electronics 

Y IV 

G C Box 32 

Industrial Res Products 94 
Park Ii! Gt 5-3600 
Instruments for Industry 
N Y PL 2-5300 B.E 
Ir Corp 16 
D.E.F 
Isberg R A 


} 2001 Barbara 
3.1237 


A.B.D.E.F.H 
ker E W 869 Lincoln 
?-5358 A,B.F.H 

Jansky & Bailey Inc 
inaton 7 DC AD 4 

Johnson J K 184 South 
6-2827 A.B.C,D.E.F 

Kahn Research Labs 22 

Kalbfell Electronix 
Calii AC 7156 

Kallmann H E 417 

2-1713 E.F,H 
Martin 711 14 St 
8-5818 B,.C.D.E.F 
Walter F 1 
53 A 


Kennedy 


D 


1302 
A.B 


21 E Capitol 


Kinn 
fay SOR 
Kip Electronics 
3-5116 
Kirk W € 2114 
3-4144 C.D.E 
Kohthagen Walter 
1-8913 F 
Korn G A & T M General 
B.D 
Kunins M 
LU 7-0024 D.F 
Forge Jr L oH 
DA 5-3775 C 


Griffith 


818 0 


La 
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Belleville 9 N 
Warner 

23 
E 1733 N 


J Upper 


Rt 3 


5402 


York Rd 


3) Burtis 
E Rt 2 Box 189A Tiffin Ohio 4174-W 


Box 465 Beckley W Va 
906 36 Ave Seattle 22 Wash FR 7860 A 


Wilshire 


Central 
A.B,D.E.F 
Arlington 


150 


Hudson St New York 13 N 


Bivd 
1339 Wisconsin 
2414 

Ave 


Pine St 
3434 Midway 


Riversid 


Riverside 


18 St N 


K 1730 Popham 


764 Marion 


Jd PL 
Bidg Washin 
St S 


Arlington 


Milwaukee Ave Chi 

Montclair \ 
New York 17 

Washingto 

8 St 

Tucsor 

New York 

Birmingham 1 

Greenville 
St L 


Caha 


Hatbor 


24 N Albert 
-7611 B,D,E,F 
L 821 Market 


St San Fr 


Tila 


Ave New Canaan C 


D.F 

5633 B.D,E.F.H 

San Antonic > Tex CA 

Blvd Los 

y Ka 
St Belmont 

Ave Fair Lawn 


Tex 
Carmel 


LI 


Rd Valley 


99 Romany Rd Lexi 


Pi NE Atlanta Ga AT 


Drive 


S East 


Texas AR 4 


Q Belmont Ave Fr 


Glen Cove Rd M 


Y RE 


Drive Palo Alto Calif 


Manitowoc Wi 


Ave N W W 


A.B,D.E 


New Canaan C 


Freeport N Y 
Dr San Die 


fe Dr New York 


N W Washingt 


Rd Riverside 


W Washingtor 


St Washington DO 


Ave Berwy 


Clarence 
ke S W Montreal 
Baltimore 


Pi Stamford Con 


Pi OQwenshc Ky 


E 


akley Ave Elgin Ill 


Delivery Sun Valley Cali 


Ave New York 53 
Ave 


Palo Alto Cali 
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SH 


f 
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CONSULTING ENGINEERS 


poas & Lindberg Co 141 W 
25 Ill WA 2-4123 A.B 
Lehr O A 643 W Shawnee Dr 
2-0350 A.B,D.F 
Levey Labs H A 8127 Ole ler 
La GA 1501 
Little Inc A D 30 Memorial 
UN 4-9370 DF 
Loupee & Co N A 120 Br 
RE 2-8515 B.D.F 
Lubcke Harry R 2443 Creston Way 
Calif HO 9-3266 A.B.D.F 
Lyon H H 4004 Jeffe St 
7-2044 A.B 
Magnuson Engr’s 509 Emory St San Jose Calif CY 
3657 E,F 
Electroni ab ll 
wich Conn 
ast Development Co 2212 E 12 St Davenport Iowa 
3-9729 F 
Mathematical Computing Service 67-24 211 St Bay 
side 64 N Y BA 4-6184 B,C.D.E,F,H 
May Eng'g Co €055 Lankershim Blvd N 
Calif 
May Russell P 411 14 St 
RE 7-3984 A,B 
McCachren & Assoc W S 2404 Columbia Pike Ar 
ton Va JA 8-8300 A 
McIntosh F H 777 14 St N W Washingtor 
ME 8-4477 A.B.F 
McNary J C 906 National 
D C DI 7-1205 A.B 
McNeal J D 794 Quinnipiac 
HO 7-7012 D,E.F 
Meye J G 1056 Sherida 
WY 2-0138 H 
Metro-Goldwyn-Mayer Culver City Calif TE 0-3311 H 
Midwest Eng'g Co 5437 N Santa Monica Blvd Mi 
waukee 17 Wisc WO 2-5172 A 
Mills J V Rm 1065 National 
4 DC ST 3-1065 B,C.D,E 
Mittelman Eugene 549 W Washington Blvd Chicag 
Itt ST 2-3171 D,F 
Morecroft J M 2637 Pickens St Mont 
9-6418 A.B.D.E.F.H 
Morefield John A 441 25 St Camp Hill Pa RE 
3416 B.D.F.H 
Morris Jr F W 1160€ 
H 8-3928 B.D 
issey T G 5700 3 Ave Denve 
320 A.B.D 
Specialties 1005 W 
6-1235 D.F 


ations 1475 


Jackson Blvd C 

Montgomery 
New Orleans 
Cambridge 

adway New York 

Hollyw 

Hyattsville Md WA 


archand 


Riversville Rd Gree 


Hollywooc 


N W Washington 5 D C 


Press Bidy 


Ave Nev 


Press Bidy Washingt 


Fairway Dr Los Alt 


Washingt 
Broadway New Yor 


' 2000 P St N W Washingto 
1.6393 A.B.D 
4900 Hillbrook Lane Washin 
1411 Pennsylvania Ave 
Washinaton 4 DC RE 
it’! Scientific Labs 2010 Mass 
t 6 DC HU 3-4030 B.D.F 


Nicholson Emmett 256 Scotland St Dunedi 
3191 F 
North Hills Electric 2 8 3 
BA 4-0540 C.E 
Norton Electronics 10 
0850 D.F 
Page Cruetz Garrison & Waldschmitt 
Washinyte 5 DC EX 670 A 
G S$ Parker Ave 
Sidney P Q Box 1126 Tonopah Nev 
209 Jason St Arlington 74 


Ave Baysid 


710 14 


Chicag 


Rabinow En Co 
ton 12 D C JU 9-3 
Radio Ena'g Co 1355 
MA 1-8171 A,.H 
Raesler 33 Phili 
0949 
Richardson Willian 
19 Ore CH 


4-407( 


ssoc P 100 Stever 
B.C.D.E.F 


22 Dyer St Dallas € 


Lufkin 
St Indian 


C.E.H 
Sheikofsyk C I Rt 1 ley Ala L 297R A.B 
Labs 480 Morris Ave Summit N J CR 


R M 1405 G St N W 
7-6646 A,B,.D,F 
Singleton arold C 4488 S W Council Crest 
land re Cf 1201 A 
Smeby 39) ntgomery Lane Washingt 
OL 20 - 
Smith Cz r 4900 clid Ave 


Washi 


Cleveland 


Smith 


bree St Leba 


304 S 1 Ave Mt Ve 


Sunstei 
Cynwyd 


Swanson 


PI Elizabet 


P 0 Box 1111 


Ave Pittsburgh 


Williams M R 7401 
FL 6-0388 A.B.F.H 
Williams N 20 Algoma 
Wilmotte Inc R M 
Office Miami Fla 
Winkler Labs 
E 
Wortmar 
9.3622 & 
Wrathall ntos Calif MU 8-33 
/ iT ; 7941 McNulty 
A.B.D.F.H 


Bldg Washingt 


89 St Chicag 


ELECTRONIC INDUSTRIES DIRECTORY 


Us hihi lors 


These are the names and addresses of organizations handling the dis 
tribution of radio-TV-electronic parts and equipment in the United States. 


Listings are alphabetical under states and cities. Asterisk 


membership in National Electronic 


Alabama 

ANNISTON 

Dickert Surrly Co 105 W 10 St AD 5-3933 

Radio Dist & Surpiy 125 W 10 St ¢ »-0671 
BESSEMER 

Bessemer Radio Supply 114 N 20 St 
BIRMINGHAM 

Ack Radio Supply 3101 4th Ave SE 

Air Engineers 1529 2 Ave 54-343] 

Auto Service 1916 S 4 Ave 3-4102 

Clary Co J W 1713 2 Ave S 4-2488 

Forbes Distr 2600 3 Ave S 3-4105 

Graybar Elec 709 1 Ave N BI 4-186) 

Lewis Supply Co 1025 N 19 St 7-1148 


Tele-Tech & ELECTRONIC INDUSTRIES - 


indicates 


Distributors Association (NEDA) 


McDavid & Co R P 1430 2 Ave S 7-7165 

*Reid Distributing 1724 5 Ave N 4-7357 

Steel City Supply 600 N 7 St 4-0433 
DECATUR 

Radio & Television Supply 415 Bank 2231 
DOTHAN 

Carmichael Wholesale 140 S Foster St 2-1255 

Hand Supply Co 705 S Oates 4-3300 

Signal Supply 1505 Montgomery Hwy 4-036( 
GADSDEN 

Radio Dist & Suprly Co Hdars Annistor 

Southeastern Radic Parts Hdars Atlanta 
HUNTSVILLE 

Radio & TV Supply Hdqrs Decatur 
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56 Dauohin St HE 
fashington HE 
8-457] 
Graybar Elec Supply Joachim § 
Harr Surply 10 N Water 2-054] 
McDavid Co R P Hdars Birmingham 
McGowin-Lyons Water & St Louis Sts 
Nelson Radio 451 St Louis 2-0411 
Radio Lah< 111 N Royal 2-171 
MONTGOMERY 
Nolin-McInnis 211 Commerce St 7323 
Southeastern Radio Parts 224 N Court St 
Hardware PO Box 240 2-0541 
Br 2245 W 


Fairview Ave 


SHEFFIELD 
Radio & TV Surply Hdars 
SYLACAUCA 
Camohbell D 
TUSCALOOSA 
Alle & 
Radio Part 4102 


tributing 


Jemisor 


PHOENIX 
Electrical Com 
Electri E 
General Electric 
Graybar Electri 
Mathias & C 


DISTRIBUTORS SERVING the ELECTRONIC INDUSTRIES 


1930 N 22 Hdgrs El Paso ough Industries 838 W 12 Hdgqrs Los Angeles 
» Parts of Ariz 214 S 11 Ave Al ] Graybar Electric 8U0 W 16 St HE 2-2911 
Spec & Appl 305 E Roosevelt AL Kierulff & Co 1760 Pacific Ave Hdgrs Maywood 
Southwest Wh ale 2 at Madison AL 2-1743 Lynde Electronics 1526 E 4 St 7-4807 
Westinghouse 119 N 21 AL 4-927¢ Scott Radio Supply 266 Alamitos 7-8629 
TUCSON LOS ANGELES 
Art Electronic Supoly 145 S Park 4-441 American Electronic 567 S Fairfax Ave WE 6-5181 
Elliott Electronics 418 ] Bell Radio Supply 1311 W Florence Ave PL 2-7191 
General Electric Supply Calif Sound Prods 7264 Melrose WE 1-1557 
Graybar Electric 212 S 43 Ceazan J N Co 3535 S Broadway AD 1-9133 
Star i Radio Parts Av 254 Federated Purchasers 11275 W Olympia BR 2-0831 
Figart’s Radio 6320 Comm Sloat Dr YO 6218 
Fredkin Co M S 1012 S Hill St RI 9-9705 
Arkansas General Elec Supply 700 Turner St MA 5-7141 
G L Electronics 1632 Venice Blvd RI 9-8188 
Gough Industries 560 S Mission Rd MA 6-2474 
Graybar Electric 210 Anderson AN 3-7282 
Henderson Co 628 N Alvarado DU 2-8301 
Henry Radio 11240 W Olympic Blvd GR 7-6701 
Hollywood Electronics 7460 Melrose Ave WE 3-8208 
Kerwin Co J J 1525 S Flower St PR 5323 
Kierulff Electronics 820 W Olympic RI 7-0271 
K & L Radio Parts 1406 Venice Blvd RI 9-0553 
Los Angeles Radio 10217 Venice TE 0-5862 
Pacific Television 4032 S$ Fiqueroa AN 3-8058 
Panel Bros 2605 E 4 St AN 2-5151 
Quality Dist 1715 W 8 St 
Radio Doc 721 S Main St VA 3104 
Radio Equip Dist 1340 S$ Olive St PR 9151 
Radio Parts Sales 5220 S Vermont PL 9-9178 
Radio Prod Sales 1501 S Hill RI 9-7471 
Radio Spec 1956 S Figueroa St 27 
Radio TV Sup 341 W 18 St RI 
Shelley Radio 2008 Westwood GR 
United Radio & Elec 1924 S Grand 
Univ Radio Sup 1729 S Los Angeles 
Warsco Sales Co 4201 S Figueroa St AD 3-8171 
Westinghouse Elec Sup 905 E 2 MA 9-4161 
MARYSVILLE 
Dunlap Whsle Radio Hdgqr 
MAYWOOD 


BLYTHEVILLE 
Teague Radio-TV PO 3-405¢ 
FORT SMITH 
Carter Electronic 805 N 11 St 
Wise Radio Supply 1001 Towsor 
HOT SPRINGS 
White Radio Supply David Hdars 
JONESBORO 
Martin ‘Wholesale Radio Sup Hdars 
LITTLE ROCK 
Carlton Wholesale 606 E Capitol FR 2 
General Electric Supply 601 E Markham 
Graybar Electric 417 Byrd St 
214 E Markham 
1419 Main §S 
' Supply 115 W 
White Radio Supply 122 


Was! 


PINE BLUFF 
White Radi 
TEXARKANA 


Lavender 


6058 Walker 


la TV & Radio Supply 
ALHAMBRA 
Coast Electronic 708 V it 19 inla idic & TV Hdars 
BAKERSFIELD MODESTO 
Arbuckle J C l ; t es Dunlan Whsle Radio Hdars Stockton 
ct jars Stockt Inland Electronic Suprliers Hders 
Angele Parifie Teletronic & Radio Sun 417 
Valley Radio Supply 716 Baker St FA 88 MONTEREY 
BERKELEY Peninsula TV & Rad 
Pacific Radio Supply 1940 Ashby Ave TH 3-8 Wholesale Elertroni 
BURBANK NORTH HOLLYWOOD 
Hdar T N Hollywood Radi 
Hda Hollywe OAKLAND 
5 ly 1302 Brill Co W 198 10 S 2-611 
C 8 Telegrarh Ul 
11 St HI 4-701] 
5400 Hollis St OL 3-4433 
Gl 545] 


Stockton 


CATHEDRAL CITY 
Wholesale Electr 

CHICO 

Dunlap Radio & 

Kemp Co E M 81 


Televi 


Radi 
CONCORD 

Paci Rad 
EL CENTRO 


ire Fle 
RURE 


REDWOOD CITY 

t ‘ li l Elect Supp 

FULLERTON TV-R Su 
United | & ler j Le F RICHMOND 
GARDENA Millers R 

Video Sury y enshay \ 10 RIVERSIDE 

GLENDALE Electroni 

Hagerty Ra 826 San Fe 2d TH &-24 ACRAMENT 


HOLLYWOOD 


LONG BEACH 
en 1 TV & Radio Hdars San 
BERNARDINO 
therstone Radio & TV 1010 E St 81-1306 
Supply 485 S$ “I St 513° 


Gough Industries PO Box 222 Hdgrs Los Angeles 
Graybar Electric 655 S ‘“H’’ St ST 9-1051 
*Iniand Electronic Supply 843 Colton Ave 6-5571 
Kierulff & Co Hdars Maywood 
SAN DIEGO 
Electric Supplies Dist 435 2 Ave 
Electronic Equip Dist 1228 2 Ave BE 2-3155 
General Elec Supply 450 2 Ave BE 9-0271 
Gough Industries 3255 5 Ave Hdagrs Los Angeles 
Graybar Electric 720 State St BE 3-1361 
Radio Parts Co 2060 India BE 9-9361 
Radio Specialties Hdqrs Los Angeles 
Shanks & Wright 2045 Kettner BE 9-0176 
Western Radio & TV 1415 India St BE 9-0361 
SAN FRANCISCO 
*Assoc Radio Distr 1929 Market St HE 1-0212 
Basford Co H R 235 15 St MA 1-8545 
*Brown Co C C 61 9 St MA 1-7000 
Edwards Co Frank 382 6 St MA 1-9700 
Ets-Hokin & Galvan 551 Mission St EX 2-0432 
General Electric Supply 1201 Bryant St UN 3-4000 
Graybar Electric 1750 Alameda St MA 1-5131 
Hauer Radio Parts Karl 281 9 St MA 1-0552 
Kaemocr & Barrett 1850 Miss UN 3-3080 
Meyberg Co L J 33 Gough St MA 1-3400 
Offenbach & Remus 1564 Market St KL 2-2100 
*Pacific Whsle 1850 Mission St UN 1-4843 
San Francisco Radio 1284 Market UN 3-6000 
*Smith & Crawford 789 Stevenson St UN 3-2045 
"Television Radio Supply 326 Market St EX 2-2898 
Westinghouse Elec 201 Potrero UN 1-5051 
*Wholesale Radio 140 9 St HE 1-3680 
*Zack Radio Supply 1424 Market MA 1-1424 
SAN JOSE 
Peninsula TV & Radio 881 S 1 St CY 4-8781 
*Quement Frank 161 W San Fernando St CY 4-0464 
San Jose TV Supply 999 S$ 1 St CY 4-790 
Schad Electronic 256 W San Fernando CY 7-5858 
SAN LEANDRO 
Millers Radio & TV Supply Hdars Oakland 
Stvles & Engleman 2255 Bancroft Ave LO 9-9433 
SAN MATEO 
Associated Radio Distrs Hdars San Francisco 
SAN RAFAEL 
Abbett Co E B 345 Francisco GL 3-1130 
SANTA ANA 
Electronic Supply Hdars Pasadena 
Graybar Electric 301 French St KI 3-8309 
Hurley Electronics 1434 S Main KI 3-9237 
Radio & TV 207 Oak KI 2-6741 
SANTA BARBARA 
Channel Radio Supply 523 Anacana WO 2-3429 
Dealers Wholesale 209 W Canon Perdid Hd 
Ventura 
SANTA MARIA 
Dealers Wholesale Supply Hdors Ventura 
SANTA MONICA 
Santa Monica Radio 7 Santa Monica EX 
SANTA ROSA 
Santa Rosa Electr 065 nta Rosa Ave 7708 
SOUTH GATE 
Mac's Radio Supply 8320 Long Beach LU 8-4111 
STOCKTON 
DeJarnatt Whsie B J 515 N Hunter Hdors Fre 
Dunlan Radio & TV 27 N Grant HO 6-7907 
General Electric Supply 24 N Aurora St HO 5-7 
Kemno Co FE M 50 N Wilson Way Hdars Sacrament 
Radio TV Products Hdars Sacramento 
Sacramento Elect Supply Hdears Sacramento 
*Stockton Electronics 710 E Main St HO 5 
TEMPLE CITY 
Radio Srecialties H 
VALLEJO 
Associated Radin Dist H 
Walker Co R Lyman 1219 
VAN NUYS 
Kierulff & Co Hdars 
Tans Radio & TV 
-3123 
VENTURA 
Dealer's Whsle Sure 
WALNUT CREEK 
Millers Radio Hdars 
WEST LOS ANGELES 
California Electronics 


Colorado 

BOULDER 
Boulder Distri Co 163 

COLORADO SPRINGS 
D & M Elertr Surpl 
Murray Radi ’ 
Walker Radi 

DENVER 
Electric Acces<orie 
Electronic 
Fistell 3.3197 
General Electric Supply 1429 18 St KE 4-6301 
Graybar Elec 194 Wazee Market TA 5-711¢ 
Hassco In 745 Wazee Keystone 4-8151 
Inter-State Radio 1200 Stout St TA 5-5347 
Niles Phono & Radio 1254 Arapahoe AM 6-1671 
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DISTRIBUTORS SERVING the ELECTRONIC 


INDUSTRIES 


Radio Products Sales 1237 16 St CH 4-6591 Florida 
Ward Terry 70 Rio Grande Blvd AC 2-1871 
Walker Radio L B 620 Broadway Hdqrs Pueblo 

GRAND JUNCTION 
Radio & Elec Supply 511 Ute Ave 
Walker Radio Co L Hdqrs Pueblo 

PUEBLO 
Pueblo 

Walker 


DAYTONA BEACH 
Hammond Electrons 
FORT LAUDERDALE 
Certified Radio TV 
Graybar Electric 84 
FORT PIERCE 
M Radio Sup 
GAINESVILLE 
Baird Hardware 
HIALEAH 
Herman Radi 
JACKSONVILLE 
BRIDGEPORT Acme Electronics Dis St 6-048 
Coastal Radio 1106 Barnum Ave 744) eners ce OUppTY rsyt St EL 
D'Elia Distrs 1330 Fairfisld Ave ED EL 6-7611 
General Elec Supoly 1899 Seaview Tami 
Hatry of Bridgeport Hdqrs Waterbury Ip > Washingt 
Kaufman Electronics 1710 Main St ED 31 W Beaver EL ¢ 1 
Sprague Electrical Supplies 347 RR Ave ’ W Adams St 4-€ 
Waldhaus L N 1132 Norman St FA 5 
Westconn Electronics 195 Colorado Ave 
DANBURY _— 
Pilarim Electronics 11 Spring € b 
EAST HAVEN nohelrniaeny 
J V Electronics 690 Main St HO 7 34 10 
HARTFORD 
Del Padre Assoc LL 374 
Emerson Radio 20 Chestnut St 
General Elec Supply 2964 Main 
Graybar Electric New Park 
*Hatry of Hartford Hdars 
*Moses Radio & Elec 54 
Sceli & Co R G 78 Maple Ave 
Signal Center 21 New Britai 
Spr Electrical Hdars Bridgepor 
Wood-Alexander Co 100 Locust 
Yale Radio Electronics 
KENSINGTON 
Modern Radio 2 Z Ave F , 
NEW BRITAIN wert! 
United Electronic Suppl Mai 641 thipeiytir 
ive ad Radio Co 61 E = dl St ORLANDO 
HAVEN General 
( St SP 33 cae 
Franklin UN 
4 Commerce St LO 
Ave UN 5-4508 
15 Whiting St SP 7-7 


ARE 


Radio 
Radio 


211 Polk 8515 
Ave 


TV Supply 
L B 100 N Victoria 


Connecticut 


3-0195 Sts 
Hdg 


Ave FO 8-1621 


EL 
3-1842 a1 
ED 6-2 

7985 

FO 


W C 
LAKELAN 


WORTH 

Main St 

JA 5-147¢ 
St JA 2 
Ave AD 


453 


ue 


NEW Elect 


rd-Orla 
ybar Elect 
cab EW 
Randi Acces 
TI w 
PANAMA 
Elect i 
NSACOL 
Grice R 
Fle 
ae Sy aain SARASOTA 
Hdars_Baston paren 
SP BS “rt 


and 
¢ 


CITY 

ectirut _ 

ule Electr Div 
ral Flee Su 

: . Gulf 

Flertric > Union S € y 

of New Haven Hd Waterbury F 

ort c 393 Charel 


A 


Sst 


ST 

NORWICH ( 

Aikins Electr ‘ 
STAMFORD 

Freed Electron 

Stamford R 

Wectehectar 
WATERBURY 

Bond R 

General 

*Hatry 


Ma 


Flec 


Delaware 

WILMINGTON 
Almo Radi 
Dela Electr 


1122 
ries 


Market 


& Tatnall 
Flectric 400 S 
ectroric rd & 


ec Surply 4 


District of Columbia 


WASHINGTON 
Canitol R : 1 St W HO 
Electronic W e 234 Sherman fh 
General Flectri ] 
Graybar Elert 
Kenyon Radi 
Rucker Elect 
Silberne R 
Southern Elect 
Southern Whislers 07 
Sun Parts Distr 514 
estinchouse Elec 121+ 


OF 
Fla Ave 
lv 2 


60 
c 


N E AD 
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AUGUSTA 


LE 


Whitaker 


38 


Parts 


igrs Atlanta 


13 R 
it Ra 


Salt Lake 


18 


Illinois 


t 


Bay St 


St 


4 


SA 
Montgomery 


2231 
2-1121 


St 75¢ 


Atlanta 


297 2-6471 
4343 


Ss 8 St 
St BO 
ehill 


2-8892 


City 


18 S Capital 


0 


Lours 


2-4501 
237] 


Blvd 


St 


4393 


DISTRIBUTORS SERVING the ELECTRONIC 


INDUSTRIES 


DECATUR 

Crum Dist 704 N Monroe 3-7776 

Loughnane & Co 802 N Water St 

York Radio & TV 518 E Prairie St 
DIXON 

Illinois Apyliance 407 W 
EAST Sf LOUIS 

Electronic Part 
ELGIN 

Elgin Electronic 157 
ELMHURST 

Malone Electronics 123 
EVANSTON 

Chaunceys Inc 
HARRISBURG 

Standard Distrs 432 W 
JACKSONVILLE 

Baptist Radio & TV 419 S Mauvalsterre CH 5-4109 
JOLIET 

Joliet Radic 
KANKAKEE 

Radio Doctors 892 W Station 

York Radio & TV Hdars 
LA SALLE 

Warren 
MACOMB 

Baptist 
MATTOON 

Mattoon 
MOLINE 

Lofgren Dist Co 
MT CARMEL 

Wabash Electronics 700 
OAK PARK 

Melvin Electronics 541 
PEORIA 

Graybar Electric 704 S$ Adams PE 6-0765 

Griffin Distributing Co 400 Franklin St 

Hardware Prod Co 3408 N Adams Hdg Sterl 

Herberger Radio Supply 136 I St 

Klaus Radio & Electric 707 Main St 

Ross Radio 1915 Main St 3-3721 

Selectronic Supnlies 803 S Adams Hdy 
Radio 308 Oak St 4-5998 
Westinghouse Electric 2800 N Adams St 
Williams Inc 828 S Adams St 3-4446 
Distributing 3302 N Adam 


1 St 4-0091 


Supply 3619 State St UP 4-1212 


Brook St SH 2-7635 


Addison St TE 4-5110 


1908 Central St Hdgrs Chicag 


Poplar St 640 


Supply 460 N Chicago 3-9328 
St 2-472¢ 
Decatur 

Radio Co 


Hdars Peoria 


Radio TV Hdars Jacksonville 


Radio & TV 212 N 20 St 545 


1202 4 Ave MO 


Plum St 


Madison VI 8-3964 


Narren 


Yeomans 
QUINCY 
*Coover Supply 
ROCK FALLS 
Hardware Products Co 
ROCKFORD 
General Electric Supply 810 20 St l 
H & H Electronic Sup 510 Kishwaukee St 
Johnson Sales Art A 1117 Charles St 
1 & M Radio & Telev 1133 Railroad Ave 
Mid-West Associated 506 Walnut St 4-584 
State-Wide Wholesale 922 North Ave 
Superior-Rockford Hdgrs Racine Wisc 
Westinghouse Elec Supply 323 S$ Main St 
ROCK ISLAND 
Cameron C 
Tri-City 
ST JACOB 
Michael's Electrical 
SPRINGFIELD 
Bruce Harold 
General Electric 
Graybar Elec 


c 


4119 S 10 St 237 


Hdqrs Sterli 


1714 5 
Radio Supply 


Ave 8-7457 
1919 4 Ave 8-568] 
Supply 4th & Douglas 3200 
1120 E Capitol Ave 8-7523 
Supply 1007 E Jefferson 3-4509 
Co 405 N MacArthur Blvd SP 8-0484 
Sasco United Tel 217 E Washington 2-6837 
Suter TV Sunply 1500 E Sangamon Ave 8-7369 
*Wilson Supply 106 W Jefferson 7845 
York Radio & TV Hdgrs Decatur 
STERLING 
Hardware Products 
TUSCOLA 
Moulden Distributing 106 W N Central Ave 1¢ 
WAVERLY 


Waverly 


201 Locust ST 70 


Wholesale 7471 


Indiana 
ANDERSON 
Seyberts 
ANGOLA 
Lakeland Radio 
Shaw Electronic 
BEDFORD 
Electronic Supply Co 1718 K St 2350 
BLOOMINGTON 
Stansifer Radio 
COLUMBUS 
Williams Co 
CROWN POINT 
Hub Distributors 106 
ELKHART 
Electronics 
EVANSVILLE 
Castrup’s Supplies 
General Electric 
5-2655 
Gravbar Electric 
Hatch & Son 


Radio Supply 1331 Main St 3-5 
Supply 525 S$ 
Supply 200 S$ 


West St 70 
Darling St 291 


1805 S$ Walnut St 

H A 1003 Washington St 
N Main St 1110 
Parts Inc 725 S Main St 2-1208 


1014 W Franklin HA 
Supply 2000 N New 


1709 E Columbia St EV €& 
919 Vine St HA 4-6731 


318 


Ohio 


Wesco 


Valley 
Radio 
Westinghouse 
FORT WAYNE 
Bohn Sound Eng’g Lincoln Hwy East EA 1202 
Fort Wayne Electronics 3606 Maumee EA 3431 
General Electric Supply 1609 S Calhoun HA 3243 
Midwest Electronics 2016 S Webster St K-5330 
Pembleton Labs 236 E Columbia E-1812 
Protective Electronics 130 W Columbia A-9331 
Radio Equip 1815 E Wayne Hdars South Bend 
Van Sickle Radio 1320 S Calhoun E-4136 
Wall Distributing 241 Pearl St E-2027 
Warren Radio 1716 S$ Harrison Hdgrs Toledo 
Wayne Hardware 254 W Main St A-7153 
Westinghouse Elec Sugply 610 S Harrison AN 3421 
FRANKFORT 
Dossett Co M H 355 
GARY 
Cosmocolitan Radio 524 Washington TU 
R-B Distr 3763 Broadway GA 4-8824 
Walker-Jimieson 615 W 11 Ave Hdaors Chicago 
HAMMOND 
Broadwin 


Sound 20 E Sycamore 
Parts 428 Penn St HA 
Electric 201 N W 1 St 


N Columbia 5394 


5-0551 


Radio-TV 6547 Kennedy Ave TI 4-7200 
General Elec Supply 506 Fayette St SH 5155 
Graybar Electric 6445 Indianapolis Blvd TI 4-7800 
Nationwide Radio 7015 Calumet Ave DE 2-€843 
Westinohouse Electric 6341 Ind Blvd RU 9400 

HUNTINGTON 
Colfax Co 67 

INDIANAPOLIS 
Associated Distrs 
General Electric 

4-8445 
*Graham 
Graybar 
Hoosier 


E State St 3610 
210 S Meridian St LI 2593 
Supply 1250 Stadium Dr ME 


Electronics 102 S Penna St ME 4-8487 
Electric 1300 W 16 St AT 2351 
Radio Supply 132 W 13 St ME 4-5579 

Meunier Ratio Supply 524 N Illinois St LI 8884 

Moore Electronic Parts 320 Virginia ME 4-4346 
INDIANAPOLIS 

Peerless Electric 122 S Meridian Pl 2361 

Radio Distributing 103 N Capital Ave ME 5-8311 
Radio Equipment Co 1010 Central Ave PL 6453 
Rodefeld Co 614 N Capital Hdgrs Richmond 
Warren Radio 908 N Ill St Hdars Toledo 

Westinghouse Elec Supnly 139 S Penna St MA 
JEFFERSONVILLE 

Moakler Electronic 
KOKOMO 

George's Electronic 125 
Radio TV Distr 507 N 
RPD-Arthur Nagel Inc 
LAFAYETTE 

Holmes Radio 

Lafayette Radio 
LOGANSPORT 
Conrad Co A E RFD 4 
Television-Radio Dist 
MARION 

Mobile Radio Supply 507 N Washington NO 2-2981 
Myers Radio Supply 115 W 22 St 1357 
MICHIGAN CITY 
Tri-State Electrical 216 
MUNCIE 

General Electric Supply 904 Burlington Dr MU 6€ 

Muncie Electronics 305 N Madison 8837 
Standard Radio Parts 1104 S Walnut 5525 
PERU 

Television-Radi 
RICHMOND 

Fox Electronics 711 S 9 St 2-467¢ 

Radio & TV Dist Hdars South Bend 

Rinehart Inc 511 Main 2-2581 

Rodefeld Co 96 W Main St 2-4088 
SOUTH BEND 

Colfax Co 802 S Main St AT 9-5548 

General Elec Svnoly 422 E Monroe St 6-3411 

Radio Distributing 1212 High St AT 8-4666 

Radio Equipment Co 1202 S Lafayette AT 9-2471 

Radio & TV Distr 116 N Hill St 3-9394 

Wayne Hdw 1630 Lincolnway Hdqrs Ft Wayne 
TERRE HAUTE 

Evinger Co C T 1216 Wabash Ave CR 

General Elec Supply 801 Poplar St 

Terre Haute Radio PO Box 
VALPARAISO 

‘Bowman & Associates Jess Hdars Chicago 


3301 
500 E Chestnut 2-431] 

N Buckeye 6771 
Washington 2-5651 


Hdars Chicago 


State Rd 25 Box 559 
Supply 408 E North 


2-6845 
St 2-5217 


5-6466 
Higrs Peru 


E Michigan St 


Distr 812 W Main 2005 


7757 
GR 9695 
804 LI 2-6025 


lowa 
BURLINGTON 
Union Supply Co 409 Washington PL 2-5444 
CEDAR RAPIDS 
*Gifford-Brown 726 5 St Hdaqrs Des Moines 
Towa Radio Supply 508 3 Ave SE 4-5346 
Ken-Els Radio Sup 67 16 Ave SW Hdars Ft Dodge 
Midwest Specialty 614 I St SW 
COUNCIL BLUFFS 
*World Radio Labs 
CRESTON 
Mid State 
DAVENPORT 
Crescent Elec Supply 511 Pershing Ave 3-9973 
Graybar Electric 206 E 5 St DA 3-2768 


3415 W Broadway 2-0277 


Distr Hdqrs Des Moines 


Tele-Tech 


& 


Midwest-Timmerman 114 Western Ave 7-5288 
RCA Victor Distr 1235 W 5 St 4-9847 
TCR Distrs 1205 E River Dr 3-8051 
Union Supply Co 320 E 4 St 2-3531 
Westinghouse Electric 402 E 4 St 3-9966 
DES MOINES 
General Electric Supply 108 E 4 St 8-7401 
Gifford-Brown Inc 14 & Walnut St 3-1257 
Graybar Electric 24 11 St DE 3-8614 
Iowa Radio Corp 1212 Grand 2-8197 
Mid-State Distr 1201 Grand 8-7231 
Midwesi-Timmerman Hdgrs Davenport 
Onthank Co G W 10 & Mulberry 3-8166 
Radio Trade Supply 1224 Grand AT 8-7237 
Schneiderhahn Co A A 319 SW Sth St 
Westinghouse Elec Supply 1400 Walnut 2-0244 
DUBUQUE 
Boe Distributing 
Crescent Electric 
FORT DODGE 
Ken-Els Radio Supply 
MASON CITY 
*Ray-Mac Supply Co 307 
OTTUMWA 
Fridav-Lynch 
Mid State Dist 
SIOUX CITY 
Burahardt Radio 611 EF 5th St 5-8023 
Crescent Electric Sup 308 Iowa St Hdars Davenport 
*Duke's Radio 209 6 St 5-5056 
Graybar Elec Co 510 Pearl St SI 8-7507 
Power City Radio 410 Jones Hdqrs Sious Falls SD 
Warren Radio Supply Hdars Sioux Falls SD 
Westinghouse Electric 1005 Dace St 5-7634 
WATERLOO 
Farnsworth 
4-6682 
McDermott Electric D A 200 Ballou St AD 3-529¢ 
Westinghouse Electric 300 W 3 St 4679 


1605 Rockdale Rd 3-5795 
Supply Hdars Davenport 
3880 


501 lst Ave WA 


9 St 590) 
Radio 429 W 2 
Hdgrs Des Moines 


Radio & TV 201 E Mullan Ave AD 


Kansas 
ATCHISON 
Blish Mize & Silliman 223 S 5th St 
COFFEYVILLE 
Four State Radio 
GREAT BEND 
Radio Sunply Co of Great 
HUTCHINSON 
Acme Radio & Television 
Interstate Electronic Supply 325 
KANSAS CITY 
Henshaw Radio Hdqrs Kansas 
RCA Victor Fairfax & Funston Rd 
MANHATTAN 
Acme Radio Supply 
PITTSBURG 
Pittsburg 
SALINA 
*Radio Sunply Co 533 N Santa Fe 7-384] 
Western Dist 227 Santa Fe N 7-0561 
TOPEKA 
*Acme 
General 
Overton 
WICHITA 
*Amateur Radio 1203 E Dounlas HO 4-3579 
Excel Distributors 118 W 2 4-4783 


Hdars Jorlin Me 


Bend 1109 Main 9491 
Hdagrs Topeka 

W 4 St 2-7941 
City Mo 

AT 3075 


Hdgrs Toneka 


Radio Supply 212 S Broadway 356 


5-1363 
5-4474 
3-3261 


Radio 
Elec 
Electric 


Supply 412 E 10 St 
Supply 115 Jackson 
522 Jackson St 


Kentucky 

ASHLAND 

Ashland Radio 
BOWLING GREEN 

Crescent Radio Supply 212 W 10 St VI 
COVINGTON 

United Radio Inc Hdgrs Cincinnati 
HARLAN 

General Electric Supply Hoskins St 815 
HOPKINSVILLE 

Randolph & Hale 
LEXINGTON 

Electronic Distr 134 W 3 St 2-7414 

General Electric Supply 309 N Ashland Ave 2-1887 

Ky Radio Supply 376 E Main St 2-3373 

Lex-Tronics 810 E 3rd St 4-3470 

Miller's Barney 232 E Main 2-9622 

*Radio Ecuip Co 480 Skain Ave 3-1577 
LOUISVILLE 

Arcby Electronics Hancock & Gray WA 8851 

Burks Co P I 911 W Broadway JU 4-0254 

Ewald Distributing 309 S 9 St JA 8227 

Falls City Supply 315 Roland WA 7447 

Fulmer Inc Arthur 118 W Chestnut Hdors Memphis 

General Electric Supply 2311 S Brook St CA 3651 

Graybar Electric 614 Myrtle ME 7-5411 

*Peerless Elec Equip 2210 S 7 St CA 7678 

R-K Distr 801 W St Catherine JA 5-5349 

Universal Radio Supply 533 S 7 St JU 4-4166 
MADISONVILLE 

Hutch & Son Hdgrs Evansville 
NEWPORT 

Avex Distributing 506 York St AX 1949 

Holub & Hogg Co Hdars Cincinnati 


Supply 2125 Winchester 3125 


2-2444 


Hdars Nashville 
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DISTRIBUTORS SERVING the ELECTRONIC 


INDUSTRIES 


OWENSBORO 
Centronics Inc 600 W 3 St 3-6727 
Peerless Elec Equip Hdars Louisville 
PADUCAH 
Warren Radio 455 S 31st St 2-4367 


Louisiana 

ALEXANDRIA 

Brown-Roberts Hdw Supply 1810 3rd 

Central Radio Supply 601 N 3 St 
BATON ROUGE 

Electronic Supply 1753 N 21 St 2-05 

Gautreaux'’s 1370 Government St Hdgrs 

General Electric Supply 5575 Adams £ 

Graybar Electric 2442 T Dunham Ave BA 

La Radio TV Distr 1645 Plank Rd 8-1456 

Ole Miss Supply 1801 N Boulevard 3-4035 

Ralph's Radio Electronic Supply 812 Main 
BOGALUSA 

Gautreaux's Hdars New Orleans 
HOUMA 

Crescent Radio & Sup Hdgrs New Orlea 
LAFAYETTE 

Ralph Radio & Electronic 1419 Camer 

Wholesale Radio Hdgrs Lake Charles 
LAKE CHARLES 

Graybar Electric 206 W 11 St HE 3-422 

Wholesale Radio Ecuip 324 Ryan St HE 
MONROE 

C & O Electronics 500 N 3 St 3-5732 

Hale & McNeil 421 Wainut St 2-5136 

Poulans Electrical Co 5SO1 Morris Ave 
NEW ORLEANS 


Allen Supply Co W B 1601 Orleans Ave RA 8222 


Audiotronics Supply 1834 N Claiborne VI 5579 
Bell Radio Supply 2625 Tulane Ave TU 0644 
Columbia Radio & Supply 3940 3 §S 
Crescent Radio & Sunply 1600 Ba 
Electrical Supply Co 201 Magazine 
Electronic Distrs 1526 Magazine MA 
Gautreaux’s Elec Supply 2746 Orleans 
General Elec Supply Blenville 
Graybar Electric 1116 | lia St C 
Industries Sales 2927 Jackson Ave 
Interstate Electric 1001 S Peters 
Pee-Jay Radio 2306 Tulane Ave 
Pelican Radio Supply 
Radio Parts Inc 8 
Radio Specialty 3119 S Carrollton 
Shuler Supply 2508 Tulane Ave 
Southern Radio Supply 1909 
Stratton-Baldwin PO Box 253 
Teleyv & Arol 500 N Carrollton 
Walther Bros 2 Poydras St CA 773 
Westinghouse 2c 2538 Poydras Tl 
OPALOUSAS 
Wholesale Radio Equip Hdars Lake Ct 
SHREVEPORT 
Baggett Radin & TV 872 Texas Ave 2-5137 
kelman Distributing Co 119 Beech St 
ul Electric Supply 1430 Dalzell St 
t Electric 90 Fannin St SH 5-3271 
erstate Electric Co 1410 Culpepper St 
elemay Sales Co 2530 Linwood Ave 3 


Lavender Radio & TV 936 Milan St 
Ports Electronics Parts 309 Airport f 
Westinghouse Electric 120 Caddo St 3-058 


Maine 
AUBURN 
Radio Supply 
AUGUSTA 
Westinat 


cial Distr 135 

General Elec Supply 840 Hammond 

Maine Electronic Hdars Portlanc 

Radio Serv Lab 16 Salem St Hdar 

Radio Supply C Hdqrs Auburn 

Westinghouse Elec Sunply 175 
HALLOWELL 

Powell Radio 115 Water 
PORTLAND 

Brown Co F M 12 Free St 

Commercial Distributors 

General Electric Supply 170 An 

Graybar Electric Center 

Maine Electronic Surply 

Radio Serv Lab 1004 Congre 


Maryland 
BALTIMORE 
American Distr Co 1200 N Fulton LO 6-8930 
Berman H O Co 12 E Lombard LE 9-7092 


D & H Distr Co 2025 Worcester St SA 7-510 


General Elect Supply 1500 Barclav LE 9-35¢ 
Graybar Electric 109 South St SA 7-5050 


Ellert Electronics 9 S Howard SA 4242 
Distr Co 1338 W North Ave LA 3-8880 


Elec Serv 5 N Howard LE 9-383 
Ca A R 239 Gay St SA 7-0484 
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Valley Electronic nc 1735 E Jos 
Video Electronics 5617 Belair 


Westinghouse Electric 2415 W Franklin 


*Wholesale Radio Parts 308 W Re 


2134 

CUMBERLAND 

Altoona TV Supply Hdqrs Alt 

*Zimmerman Wholesaler 62 Bedfo 
FREDERICK 

Hankey Radio & TV 404 Elm St 
HAGERSTOWN 

General Elec Supply 1095 Jeffers 

Stoddard Supply Co 354 § Cannon 

York Ra 67 W Franklin Hdar 


Zimmerman Wholesalers 114 E Was 


SALISBURY 
Ailmo Radio Co Hdgrs Philadelphia 
Standard Electronics 201 Snow Hil 
SILVER SPRING 
Rucker Electronics 8049 13 
Silver Spring Electronic 948 SI 


Massachusetts 
BOSTON 
Arve Distributors 73 Portland 
Commercial Radi 3 rattle Rd 
ramer Electr 3] 
DeMamb 
ctro Sales 
eral Electri 
) Radio 
Globe Electron 
Graybar Electr 
Herman Co L 
Mayer Co A 


Y 
BRO 


unkee Ele 
CKTON 
Ware R 
CAMBRIDGE 
Eastern C 
Electrical 
Hi-Fi Lab 
Northeaste 
Selden Dist 
FALL RIVER 
R & C 
FITCHBURG 
Yo a 
HOLYOKE 
Springfield 


LAWRENCE 


MEDFORD 
MELROSE 
Mel € 
NATICK 
Willett R t 
NEW BEDFORD 
Beckn ( { 
Ross & E 
NEWTON 
Delta Dist 14 
NORTHAMPTON 
Ccé&éIet 
NORWOOL 
Herma 
PEABODY 
TeeVee Su 
PITTSFIELD 
Del Pad 
Pittstiel 
Young & 
QUINCY 
Gerber Rad 
SPRINGFIELD 
Cust T 


Westerr 5 Belmont 
Westinal 46 Hamrden 
Young & Spr 
TAUNTON 
Dean & C 
WORCESTER 
DeMambro Radio Su 
General Elec Surnly 


Graybar Electric 108 Grove 
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dw 


Pa 


MO 


Bivd 


Pa 
Rd 


Johnson Electronic 12 E Worce 
Radio Electronic Sales 
Radio Maint Supply 80 Thom 
Westinghouse Elec 107 Thoma 


Michigan 
ADRIAN 
Wedemeyer Electronic Supply Hd 
ALBION 
Mattesc Electronics H 
ANN ARBOR 
Purchase Radio 605 Church 8-8696 
*Wedemeyer Electron: 214 N 4 Ave 2-44 
BATTLE CREEK 
Electronic Supply 
BAY CITY 
Kinde Distr C 
BENTON HARBOR 
Benton Electron 
Radio & TV Distr 
CHEBOYGAN 
Straits Distributors 
DEARBORN 
*Westside Rad 7521 Wyoming 
DETROIT 
Audin Equip Co 15749 Wyoming U 
Detroit Electronic 8000 Grand River 
N 2040 Grand River 
2306 Puritan Ave 
ly 680 Antoinette St TR 
% Woodward Ave TU 
1445 Hamil Ave TO 


TR 4-110 


1112 W Warren 

t 456 Charlotte 

Supply 85 Selden TE 1 
Radio Co 1314 Br 


Rizzo Radi 8801 Fenkell 

Westinghou 2211 Kirby 
ESCANABA 

Electr 

Felton Radi 
FERNDALE 

Erickson 
FLIN 

C & 

8-1 
General Electr 


2424 Kansas CE 4101 
[ Co 1409 N Saginaw CE-665 
Tube Merch Co 508 Clifford CE 4-3654 
: 608 Leith St CE 2-9714 
Ww 2330 N Dort H'way 4-862 
;RAND 
Bursma Radio Supply 870 Grandville CH 0501 
General Supply 305 Fulton St W 9-324 
Graybar Electric 432 Monroe Ave N W GL 1-25 
Electronic 505 on S E 9-461] 
Co 13 > is S 
Inc ° 


MANISTEE 
Gardner Rad 
MARQUETTE 
Northwest Rad qrs Laurie 
MUSKEGON 
Bell-Louri 33 ck St 2-6019 
Bursma Rad Hdar id Rapids 
*Fitzcatrick rwin 2-6621 
MUSKEGON HEIGHTS 
Western Electronic 1781 
PONTIAC 
Electroni 
PORT HURON 
Main TV Suppl 


DISTRIBUTORS SERVING the ELECTRONIC 


INDUSTRIES 


SAGINAW 
Carson Distrs 708 N Washington Ave 5-5301 
General Elec Supply 125 Davenport St 3-6474 
Orem Distributing 401 S Franklin St 5-6571 
*Radio Parts Co 833 S Washington a8 


533 
Saginaw Distributors 1751 E Geneses Ave 3-5444 


SAULT STE MARIE 

Straits Distributors Hdars Cheboygan 
YPSILANTI 

Wedemeyer Electronic Supply Hdars An 


Minnesota 
AUSTIN 
Radio Elec Sup Hdgrs Minneapolis 
DULUTH 
Bonn Co Lew 228 E Superior Hdurs Minneapolis 
General Electric Supply 246 Lake Ave S 2-0826 
Graybar Electric 320 W 1 St RA 2-6646 
*Northwest Rado 123 E 1 St RA 7-1565 
*Stark Radio 17 N 2 Ave E Hdagrs Minneapolis 
Westinghouse Elec 230 Lake Ave S ME 2-2625 
MANKATO 
Southern Minn Supply 2 & Main Sts 
INNEAPOLIS 
*Bauman Co 3033 S Lyndale Ave GI 
*Bonn Co Lew 1211 La Salle St FE 
Ecklen Radio 114 N Lyndale Ave FE 
*Electronic Center 107 3 Ave N LI 8 
Forster Distr 1122 Harmon PI FE 
General Electric Supply 63 S 13 St 
Graybar Electric 824 S 4 St FE ¢ 
Hayer Co F C 250 3 Ave N AT 1401 
Larson Elec J H 114 Glenwood Ave 
National Electronics 1215 Nicollet 
Northwest Radio 52 S$ 12 St Hdars S 
Radio Elec Supply 2451 Nicollet 
Radio Maintenance 3916! 27th 
Reinhard Bros 11 S 9 St K GE 
Roycraft Co 1625 Hennepin Ave GE 
Spencer George 444 Stinson Bivd 
*Stark Radio Suppiy 71 S$ 12 St 
Sterling Electric 33 S 5 Ave PA 
Westinghouse Electric 515 S 7 St LI 7001 
ROCHESTER 
Elliott & Hanson 119 1 Ave N 
S Minn Supply 902 7 St N W 2-7 
kato 
ST CLOUD 
Stark Radic Supply Hdaqrs Minneanolis 
ST PAUL 
Bonn Co Lew 141 W 7 St CA 4-2821 
*Electronic Distr 856 Raymond PR 3911 
General Electric Supply 540 N_ Fairviev 
2761 
Gerner Sunply 173 
Gopher Electronic 
Graybar Electric 
Hall Electric Co 566 N Robert 
Northwest Radio & Electronics 
3801 
Stark Radio 250 W Kell 
Westinghouse Electric 3 
WADENA 
Central Co-or 
WORTHINGTON 
Radio Ele St 


Mississippi 

BILOXI 

Gautreaux's Electronics Hdars New C€ 

Nelson Radio Supply 613 Caillavet St 
COLUMBUS 

Biuff City Distrg Hdgqrs Mempt 

Swan Distrg Hdgrs Jackson 
GREENVILLE 

Bluff City Distrg Hdagrs Memphis 

Geyer Supply Co 815 Alexander St 8151 
GULFPORT 

Crescent Radio Hdars New Orlear 
HATTIESBURG 

Swan Distrg Hdgrs Jackson 
JACKSON 

*Cabell Elec Co 422 S Farish 2-2624 

Ellington Radic 816 S Gallatin St 

General Electric Supply 614 Gesco 

Graybar Elec 154 E Porter St J/ 

May & Jackson Dist C 

Southern Distributor 

Swan Distr Co 342 

Television & Radio 

Westinghouse Elect 
LAUREL 

Radio & TV 
MERIDIAN 

Griffin Radi 


Missouri 
BUTLER 
Henry Radio Co 211 N Main St 39 


320 


CAPE GIRARDEAU 
General Electric Supply 402 S Sprigg 805 
*Suedekum Electronic 2215 Broadway 5-8202 
JEFFERSON CITY 
Central Mo Distr Co 324 E Capital Ave 6-3149 
JOPLIN 
*Brotherson Co M 515 N Byers Ave 3-1596 
Continental Elec Hdqrs Kansas City 
*Four States Radio 201 Main St MA 4-0369 
General Electric Supply 922 Penna Ave MA 4-5622 
KANSAS CITY 
*Burstein-Applebee 1012 McGee St BA 1-1155 
Continental Electric 1321 W 13 GR 1180 
General Elec Supply 2101 Broadway HA 7447 
Graybar Elec Co 1644 Baltimore Ave BA 1644 
*Henshaw Radio 3617 Troost Ave WE 1-5550 
*Manhattan Radio & Equip 1732 Grand BA 1-9797 
*McGee Radio & Electric 1422 Grand Ave VI 9045 
RCA Victor Distr Corp 2113 Broadway HA 0300 
Radiolab 1612 Grand Ave HA 0171 
MOBERLY 
Central Missouri Dist Co Clark & Coates St 260 
POPLAR BLUFF 
*Tri-State Radio 536 E Pine Blvd 2821 
ST JOSEPH 
*Acme Radio Supply 892 S$ 10 St 4-4558 
*St Joseph Radio 720 S 9 St 2-8000 
ST LOUIS 
Ashe Radio C. Walter 1125 Pine CH 1125 
Brightman Distr 4421 Ridgewood SW 7575 
Brown Radio Co Tom 3924 Washington St JE 
1-2259 
Ebinger Radio 2501 S Jefferson MO 4-7700 
General Elec Supply 2653 Locust St JE 1-3000 
Graybar Electric 600 S Taylor Ave JE 1-4700 
"Interstate Supply 24 S$ 10 St CH 2325 
Napper Electronic 6253 Natural Bridge EV 1-8358 
Phone Craft Co 427 N Euclid FO 1-3147 
*Radionics 5040 Easton Ave FO 1-7311 
Toler Radio Ralph 4855 Easton Ave FO 1-9169 
*Van Sickle Radio 1113 Pine St CH 1-1814 
Westinghouse Elec 1011 Spruce St CE 4838 
SPRINGFIELD 
General Elec Supply 1301 W Webster 2-1722 
Graybar Electric Co 524 St Louis St SP 2-0587 
Norman Electronic 700 E Brower 5-1435 
‘Reed Radio Supoly Harry 805 Boonville St 4-0752 
Stout Radio Suprly 702 Boonville 2-9444 


Montana 
BILLINGS 
American Appliances 2505 Montana St 
Central Distr Co P O Box 1551 8-8447 
Electronic Supply 250 11 St W 2-2197 
General Elec Supply 2710 Montana Ave 9-4550 
Heard Supply 3008 lst St N 5-5141 
Midland Implement 2301 Montana Ave 
Northwestern Auto 420 N Broadway 3-3146 
Smith Supply Hdgrs Butte 
BUTTE 
General Electric Supply 900 E Front St 2-2314 
Graybar Electric 604 E Aluminum St BU 3233 
Smith Supply 201 E Park St 2-8278 
Westinghouse Electric 949 S Montana St 2374 
GREAT FALLS 
Bakers Radio & TV Supply 20 2 St 
Lindgren Co Geo 16 4 St N 
Radio Electronic Bor 137¢ 
Smith Supply Co 808 Cent 
Valley Motor Sup 512 1 Ave S Hdaqrs Havre 
HELENA 
Latus & Co D N 153 it'l Ave HI 2-3940 
MISSOULA 


Northwest Distr 509 § yins 4-4311 


Nebraska 

BEATRICE 

Central Radio Sup Hdars Hastings 
GERING 

Messersmith-Corr 
2RAND ISLAND 

Central Radio Sup Hdgars Hastings 

Radio & Equip Co Hdqrs Omaha 
HASTINGS 

Central Radio Supply 518 W 1 St 2-2139 
KEARNEY 

Western Radio 1400 W 22 S 
LINCOLN 

General Radio & TV 322 

*Hicks Radio Co 1422 ‘0 

*Leuck Radio Supply 2 

Scott Electronic Supply 
NEBRASKA CITY 

Arbor Radio TV Supply 921 Central 
NORFOLK 

Radio Equip Co Hdgrs Omaha 
OMAHA 

Alco Radio 4011 Cuming St WA 8461 

General Appliance 1101 Harney WE 4620 

General Elec Supply 914 N 18 St JA 0456 

Graybar Electric 3626 Martha St WE 7676 


Radio-TV 1345 S St W 625 


*JB Distr Co 1616 Cass St AT 5525 

Omaha Aop'l 18 & St Mary's AT 3440 

*Radio Equip Co 2852 Douglas AT 7700 

*Sidles Co 7302 Pacific St RE 5225 

Westinghouse Elec 117 N 13 HA 8700 
SCOTTSBLUFF 

Joachim Radio 1913 Broadway 109 

Skinner Supply Co 1305 1 Ave 700 
YORK 

Radio Supply Box 320 1231J 


Nevada 


LAS VEGAS 
Radio & Sound Sup 25 E California Ave DU 2-5585 
Saviers Elec Prod 110 E Charleston Hdgrs Reno 
RENO 
Osborne & Dermody 300 Valley Rd 2-6957 
Radio Suoply 690 Tahoe St 3-4680 
Saviers Elec Prod 640 Sierra St 2-9134 


New Hampshire 


CONCORD 
Evans Radio PO Box 312 CA 5-3538 
DOVER 
*American Radio Corp 6 St 404 
MANCHESTER 
*DeMambro Radio Supply Hdgrs Boston 
General Elec Supply 57 Bedford 5-5418 
Graybar Electric 103 Hampshire Lane MA 4-4341 
*Radio Serv Lab 670 Chestnut 5-5444 
Westinghouse Electric 147 Hanover 5-5456 
RYE BEACH 
Delta Distributors Hdars Newton Mass 


New Jersey 
ATLANTIC CITY 
Almo Radio 4401 Ventnor Ave Hdars Phila 
BR Elect Supply 926 Atlantic Ave AT 5-3448 
*Kearns Inc Harrisbury & Atlantic AT 5-3233 
*Radio Elec 452 N Albany Ave Hdars Camden 
BLOOMFIELD 
Berger Electronic 241 Bloomfield Bi 2-7900 
BRADLEY BEACH 
Lippman & Co Aaron Hdars Newark 
BRIDGETON 
*Joe’s Radio Shop 67 S Pearl 9-0251 
CAMDEN 
Almo Radio 1133 Haddon Ave Hdurs Phila 
General Radio 600 Penn St WO 4-8393 
Radio Elec Service 513 Cooper St WO 4-2830 
CLIFFSIDE PARK 
Nidisco-Cliffside 658 Anderson Ave CL 6-0510 
CLIFTON 
Eastern Radio 312 Clifton Ave GR 1-2800 
Graybar Electric 1454 Main Ave GR 1-4800 
EAST ORANGE 
Gross Service 444 William St OR 6-7500 
*International Distr 185 Central OR 5-1927 
ELIZABETH 
Jersey Radio-TV Sup 1068 Elizabeth Ave EL 2-7324 
New Jersey TV Supply 906 E Westfid EL 3-6166 
Tubes of N Y 1148 E Grand St Hdars Newark 
HACKENSACK 
American Distr 756 Main St Hdors North Bergen 
Nidisco-Hackensack 55 State St Hdars Jersey City 
Radio & Elect Supply Co 756 Main St HU 7-1267 
Trade Radio Sales 14 Essex St HU 7-5512 
HILLSIDE 
Sherwood Distr 1255 Liberty Ave EL 2-1126 
JERSEY CITY 
*Hallmark Electric 592 Communinaw DE 2-9696 
Nidisco-Jersey City 713 Newark OL 3-2360 
MORRISTOWN 
M & M Television 7 Maple Ave MO 4-5274 
MORRIS PLAINS 
Continental Sales 642 Speedwell Hdars Newark 
Park Electronics 187 Speedwell MO 4-6922 
MOUNTAINSIDE 
Federated Purchaser 1021 US Route 22 WE 2-8200 
NEWARK 
All-State Distr 457 Chancellor WA 3-4900 
Acollo Distr Co 15 Shipman MI 2-7266 
*Continental Sales 521 Bloomfield HU 2-8223 
Electronic Marketeers 25 Hoyt St MA 3-2516 
Electronic Supply Corp 357 Avon Ave BI 2-1470 
Emerson-New Jersey 985 Broad MA 2-2217 
*Federated Purchaser 114 Hudson Hdqrs Mountain 
side 
General Elec Supply 254 Elizabeth Ave BI 2-1600 
Graybar Electric 2 Liberty St MA 2-5100 
Hudson Radio & TV 35 Market St Hdqrs NYC 
Inoe Bros 35 Halsey St MA 4-2090 
Krich-New Jersey 428 Elizabeth BI 8-7408 
Electronic Supply Corn 88 Lock St MA 
4-8842 
*Liprman & Co Aaron 99 Newark St MA 3-9477 
Pyramid Supply 343 W Market MA 3-7800 
Radio Wire Television 24 Central Ave Hdors NYC 
Tuhes of New York 944 18 Ave ES 2-2631 
Variety Electric 468 Broad MA 2-674 
Westinghouse Elec Supnly 528 Ferry MI 2-3450 
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DISTRIBUTORS SERVING 


the ELECTRONIC 


INDUSTRIES 


NEW BRUNSWICK 
Graybar Electric 
William Radio 

NORTH BERGEN 
American Distr 6 

PASSAIC 
Nidisco- Passaic 

PATERSON 
General Elec Supply 561 E 31 St LA 5-5 
Jersey Electronic Distr 524 21st Ave LA 
Trade Radio Sales 780 E 18 St Hdgrs Hacker 

PERTH AMBOY 
Bennett's Radio 

PHILLIPSBURG 
Williams Co 

PLAINFIELD 
Radio Wire TV 
Union TV Parts 

RED BANK 
Monmouth 

RIDGEFIELD 
Nidisco-Ridgefield Inc 480 Ber 

Hdars Jersey City 

RIDGEFIELD PARK 
NRM Wholesale Radio 284 

SOMERVILLE 
Masters TV Supply 96 N G 

TEANECK 
Ross Homer 

TRENTON 
Allen & Hurley 2 S 
Allied Electric Warren Hdars 
C r Sales 508 Hamilton Ave 

1 Co 959 Liberty St 4 
Fineburg's 547 S$ Broad TR 4-51 
Elec Suy Brunswick 


2762 
2/62 


Livingston 
Supply 265 W 


Ave 
odbridge 


CH 
CH 
335 Hudse Blvd UN 5 


306 


294 Passaic St Hdars Jersey 


City 


3134 
isack 


224 Market St HE 2 


C B 154 § Main S 
Inc Hdars NYC 
403 Watchung Ave PL 4-6930 


Radio 404 Shrewsbury RB 6-3300 


gen Blvd CL 6-0510 


Teaneck Rd HU 


Ave RA 5 


astor 


M 367 Queen Anne Rd TE 6-5331 


Warren St EX 3-0386 
Phila 
EX 2-8008 


General 
5-3453 
Nidisco-Trenton 126 S Warren St 
Westinghouse Electric 
W POINT Poncacr aig dl 
Ocean Electre s C 


ply 


EX 
E State ST 


> Lakew 


New Mexico 
ALBUQUERQUE 
General Electric Surply 820 1 St 
Midland Srecialty Hdars El Paso 
Radio Equip Co 523 Central Ave 
Tele-Radio Surnly 915 Central NE 


NW 


NE 


Supreme 
SANTA 


New York 
ALBANY 
A 


Air Waves Elect Radio 43 


AMSTERDAM 
Adirondack 
8350 

AUBURN 
Dare Radio 22 
Roberts & O'Brien 

BINGHAMTON 
Broom Distr 221 Washingtor 2-42 
Federal Radio 188 State BI 2-2394 
Graybar Electric 518 Security Mutual Bldg 
Morris Distr 195 Water Hdars Syracuse 
Stack Electronics Inc State St 3-7337 

BUFFALO 
Bergman Co W Oak 
Bison Electrical 1137 Main St LI 8447 
Buffalo Radio 219 F Genesee WA 9004 
*Dymac Inc 2329 Main PA 2300 
Faysan Distrs 506 7th St SU 1300 
General Electric Supply 960 Busti EL 
Genesee Radio & Parts 205 E Genesee 
Graybar Electric 180 Perry WA 3700 
Huron Electronics Supply 324 N Oak St 
RCA Victor Dist 1209 Broadway FI 1209 
Radio Elec Prods 186 E Genesee CL 6454 
Radio Equipment 147 E Genesee MA 9676 
Scheller Radio 929 Kensi n e AT 2100 
Standard Elect 1501 Mai A 5900 
Summit Distrs 916 Main 3 

CORTLAND 

Winchell Radi 

ELMIRA 
Harrison Co F C 108 
LeValley-McLeod 312 

FLUSHING See Long Is 

FREDONIA 
Barker-Highbee 27 


& Eagle MO 6300 


100 
CL 


MO 68 


St SK 


3.0868 


W Church 
State St 6167 


Water 


37-4300 


]-4908 


FULTON 
Roberts & O'Brier 
GLENS FALLS 
Ray Supply Upper 
GLOVERSVILLE 
Fulton County 
HEMPSTEAD S 
HICKSVILLE 
HORNELL 
Hornell 
ITHACA 
Stallman of Ith 
JACKSON 
JAMAICA See Long I 
JAMESTOWN 
Johnson Radio 
Warren Radio 31 F 
OHNSON CITY 


Dist 


Electr 


aca 


Syracuse 


HEIGHTS See 


& Elect 


Westinghouse Elec 419 


KINGSTON 
Arace Elect 
Certified Elect 
LOCKPORT 
Electror 


MIDDLETOWN 
Artec Distr 17 
Certified Elect 
Roskin Bros 27 
S & L Electroni 

MINEOLA See Long 

MONTICELLO 
Fleisher Distrs 

MOUNT VERNON 
Davis Radi 
Radelco Ine 

NEWBURGH 
Chief Electr 
Newburgh 
Shapi 31° 
Westinghouse Elect 

NEW YORK CIty 
Avn Electr 


4 


Electronics 
Radio 22 
Harvey Radio 103 
Hudson Radio & 
HuGo Radio & TV 1 
Lafayette Radi 
Leonard 
Midway 
Milo 
2980 
Moss Electr 
National Radi 
North Rad 
0& W 
Powell 


Radio 60 W 
Radi & 


*United Electr Su 
Westinghouse Electric 
Wholesale 


BRONX 
uc 34 N e St 


Electr 


Electr nics € 


St 4830 
3roadway 
26 Liber A420 
& STS ATEN ISLAND 
BE 80 
7000 


0330 
AL 5-3300 
?.4000 
TO 7-9050 
39-1466 


2900 


"5 Webste 8.0991 


100 ¢ 


Radio 69 Cor 


200 Greenwi 


10 Ave WI 


Long Island 
BROOKLYN 


C809 
Stan Bu 
Witmal Ele 
FLUSHING 

Melville R 
Plains 

Electr 

FOREST HILLS 


Berger Distr lL 


09-01 
HEMPST 
Arrow 
*Davis Electr 
*Island Radio 
Standard Par 


EAD 
Elect 215 F t St 

204 Main St IV 
Fulton HE 2-1 


HICKSVILLE 
Gem Electronic y 
General Electric Surply 
JACKSON HEIGHTS 
Nati 1 R D 
NYC 
JAMAICA 


Bway HI 


Northern 


Radio 17 


Mainten 


fio 144-2 


SLAND CITY 
nic Suoply 
) Electr 
Phil Distr 47 
Schweber Electr 
Spera Electr 


Westingh e 


11-08 


Elec 


Make It ARROW! 
Single Source 
Industrial Electronic 
Supplier 


Everything In Electronics 
Including JAN Equipment 


@ Same Day Shipments 

@ Complete Stocks 

© Competent Sales and Tech- 
nical Staff 

@ New York, Long Island & New 
Jersey Truck Deliveries 

@ New York Store Open for — 
Pick-ups (65 

e Export Dept. 


For Fast Service: 


anno ssertne INC. 
525 Jericho Tpke. Mineola, L. I., N.Y. 
Ploneer 6-8686 


Wilco Radio E 138 MO 9-1654 
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DISTRIBUTORS SERVING the ELECTRONIC INDUSTRIES 


MINEOLA 

Arrow Electronics 525 Jericho Tpke PI 6 
Schweber Electronics 122 Herricks GA 7-6520 
PATCHOGUE 

South Bay Radio 159 W Main St PA 
RICHMOND HILL 

Anchor Electronics 116-01 101 Ave VI 
ROCKVILLE CENTER 

Green Tele-Radio Dist Hdgrs Brooklyr 
WOODSIDE 


Boro Electronics 69-18 Roosevelt A 


New York 
NIAGARA FALLS 
General Electric Supply 11 & Whitney 6921 
Niagara Radio & Parts 1518 Main 
Radio Equicgment Corp 1363 Pierce Ave NI 
OLEAN 
Radio Equip Corp 449 N Union St OL 8560 
Standard Electronics Olean Corp 2-0109 
Wanamaker & Redstone 415 N Union St 
ONEONTA 
Crouch Distr 202 Main 2596 
PATCHOGUE See Long Island 
PEEKSKILL 
B & B Electronics 1607 Main 
PLATTSBURG 
Ray Distr Hdgrs Glen Falls 
PORT CHESTER 
Ratec Inc 136 Irving Ave WE 3940 
POUGHKEEPSIE 
Chief Electronics Inc 14 N Bridge St 
Mid-Hudson Elec 408 Main St 
Victory Specialties 6 Raymond 7247 
ROCHESTER 
American Electronic Sup 482 St Paul St LO 3010 
Beaucaire Inc 319 W Main St HA 2830 
Case Electronic Supply 82 St Paul St BA 4580 
General Electric Supply 67 Mortimer HA 7500 
Graybar Electric 186 N Water BA 7700 
HI-C Radio Electronics 109 State St BA 8119 
Kemp Equioment 57 Mt Hope HA 8050 
Masline Radio 192 Clinton N HA 0790 
RCA Victor Distr 120 Portland Ave LO 4180 
Radio Parts & Eauipt 108 Sylvan Rd MO 
Rochester Radio 600 E Main St LO 9900 
Silver Corp M E 120 Portland Ave BA 7306 
Westinghouse Electric 1 McKee Rd GE 8880 
ROCKVILLE CENTER See Long Island 
ROME 
Rome Electroni 
SCHENECTADY 
Electric City Radio 1566 State 
Schenectady Electronic Dist 1667 
Schwartz & Son 
SYRACUSE 
Baldwin-Hall Co 475 
Berndt C WE 65 


Broome 


Supply 102 Erie Blvd E 


Br jadway 
Maurice 710 Broadway DI 


Oswego 3-5103 
S Warren 2-3 
distributing 100 Tulley 75-3 
City Electric 514 W Genesee 3-517 
Gordon Dist Co L 935 W Genesee St 74-3338 
Graybar Electric 327 N West SY 74-6851 
Karl-William Co 404 §S Crouse 2755 
Morris Distr 1153 W Fayette 75-9955 
Paul-Jeffrey Co 519 Erie E 75-412¢ 
Penfield Mfg 514 Erie 75-4154 
Reliance Distr 343 W Jefferson 2157 
Roberts & O'Brien 839 Hiawatha Blvd 
Smith Inc S W 325 E Water 2-7768 
C 2¢ Erie Blvd W 


» Wholesale 218 Congress St A 
ic Suprlv 801 Jacob St 
15 Middleburg St AS 


sociated Elect Supply 1427 Sunset 

Beacon Electronic 411 Columbia 

Electronic Lab 1415 Oriskany W 

Miller Electric 11 Hopper St 

Vaeth Electric 35 Genesee 2-5177 

Westinghouse Elec 112 N Genesee St 
WOODSIDE See Long Island 
WATERTOWN 

Beacon Electronics 680 Mill St Hda 

Watertown Electronics 411 W Main 8€ 

Westinnhorse Electronic 245 State 
WHITE PLAINS 

Emerson Radio 285 Mamaroneck WH 

Hub Electronics 249 Tarrytown Rd WH 

Melville Radio 259 Mamaroneck WH 8-61 

Westchester Elec 602 Mamarone WH 
YONKERS 

General E! 

Yonkers Ele 


North Carolina 
ASHEVILLE 
*Freck Radio Surply 38 Biltmore Ave 
General Electric 47 Ranklin Ave 2-448] 
Graybar Electric 221 Patton Ave AS 
Longs Distr 12 Biltmor Ave 3-437] 


BURLINGTON 


Womack Electric Supply 623 Worth St 


CHARLOTTE 


Allied Electronics Hdgrs Raleigh 
Allison Erwin 209 E 5th St 
Dixie Radio Sup 1431 Bryant St Hdars 
sc 
General Electric Supply 700 Tuckaseegee FR 5-7321 
Glasgow Supply Co 224 S Cedar St FR 6-2457 
Graybar Electric 120 W Morehead FR 6-4886 
Radiotronic Distr 208 N College 2-1258 
Shaw Distr 205 W First St FR 6-3533 
Southern Radio 1625 W Morehead 6-4461 
Westinghouse Electric 324 N College 5-3715 
CONCORD 
Dixie Radio Supply Hders Columbia S C 
DURHAM 
Graybar Electric 303 S Duke DU 2-1135 
FAYETTEVILLE 
Eastern Radio 532 Hay 2-7161 
General Electric Supply 461 Robeson St 2-5143 
sASTONIA 
Bryant Supply 605 E Franklin Ave UN 5-3466 
Dixie Radio Supply Hdars Columbia S C 
GOLDSBORO 
Signal Radi 
GREENSBORO 
General Electric Supply 1111 Willowbroo 
*Johannesen Elec 312 N Eunene 3-6906 
Southeastern Radio Hdars Raleigh 
Westinghouse Elect 1410 Westover Ter 3 
GREENVILLE 
Carolina Sales Corp 1410 Evans St 3143 
General Electric 200 Hooker Rd 5104 
Radio Equip Co Hdgrs Norfolk Va 
HICKORY 
Bryant Supply Co Hdars Gastonia 
Victor Radio & TV 1058 3 Ave Dr NW 
MOREHEAD CITY 
Machine & Surply Co Box 335 2-5971 
RALEIGH 
Allied Electronics 413 Hillsboro 3-4627 
Electrical Wholesalers PO Box 247 3-5588 
General Electric Supply 800 W Poole 3-4691 
Nash-Steele-Warren 615 W Hargett St 
Southeastern Radio 414 Hillsboro 3-1936 
Walker-Martin PO Box 391 LD 950 
Westinghouse Electric 319 W Martin 3-4841 
ROCKY MOUNT 
sraybar Electric 761 Planters St RO 2-5171 
Womack Electronics 105 Marigold St 2-6153 
SALISBURY 
Leonard Electronics 316 N Denot St 
WASHINGTON 
Jowdy Distributing 110 N= Respass 
WILMINGTON 
French Radio 1220 Dock 9878 
WINSTON SALEM 
*Dalton-Hege 924 W 4 2-5141 
raybar Electric 955 Brookstown 


Columbia 


Kinston Hwy 3234 


North Dakota 
BISMARCK 
Bristol Dist Co Hdgrs Farge 
FARGO 
Bonn Co Lew Hdars Minneapolis 
Bristol Distr 419 Northern Pacific Ave 
General Electric Supply 69! Broadway 
Hayer Co FC 714 list Ave N 2-7479 
Radio Equipment 624 2nd Ave N 5462 
nghouse Elec 109 Roberts ?-4446 
ectronics 65 St N 4886 


107 S Arlington St PO 2-8818 
wineering 3 W Bowery FR 6-3191 
Supply E Mill FR 6-8195 
185 Carroll JE 5-4143 
1013 N Main St WA 8-2117 
E Mill St JE 9191 
11 695 S Main St JE 8196 
adio 110 E Market St HE 2171 
1 Radi 71 S Broadway Hdaqrs Toledo 
ASHTABULA 
Morrison Radi 
“ANTON 
Armstrong Electr 1261 Cleveland NW GL 
t Radio 711 2 St NW 5-0273 
| Supply 410 Arlinoton Ave NW 5-8451 
eneral Electric Supply 123 6 St S W 4-5187 
mer Electric 818 3 St NE 5-9454 


33] Center St 
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CINCINNATI 
Chambers 
1-7616 
General Electric Sugoly 215 W 3 St GA 1750 
Graybar Electric 115 W McMicken MA 1-0600 
Herrlinger Distr 15 & Vine Sts CH 1-7273 
Holub & Hogg 1400 Sycamore St CH 1-7974 
Hughes-Peters 1128 Sycamore Hdqrs Columbus 
Lockie & Glenn 2110 Gilbert WO 3396 
Mytronic 121 W Central Pkwy GA 2245 
Ohio App! 804 Sycamore St DU 1-5430 
Radio TV & Refr 1129 Walnut MA 1-2940 
Schuster Electric 321 E 8 St CH 1-7610 
*Steinbergs 633 Walnut St CH 1-1880 
Teletronic Supply 3935 Montgomery Rd 
Tri-State Distr 8th & Broadway DU 7400 
United Radio 1314 Vine St CH 1-6530 
Westinghouse Elect 3011 Stanton CA 1300 
CLEVELAND 
Broadway Electric 6209 Broadway DI 1-8500 
Carnegie Radio Distr 2536 Prospect Ave CH 1-2433 
Fuclid Radio 16379 Euclid GL 1-1375 
Freshman Chas 6610 Euclid Ave EX 1-8723 
General Electric Supply 4958 Woodland Ave HE 
1-7280 
General Radio Supply 1588 Hayden Ave UL 1-0700 
Goldhamer 2239 E 14 St CH 1-1690 
Graybar Electric 1100 E 55 St HE 2-2500 
Kane 1666 E 40 St EX 1-4800 
Main Line Cleveland 1260 E 38 St EX 1-1800 
Northern Ohio Anp! 5403 Prospect Ave HE 2-0500 
Northern Ohio Labs 2073 W 85 WO 1-2756 
Olson Radio 2020 Euclid MA 1-6187 
Pioneer Electronic 2115 Prospect Ave SU 1-9410 
Progress Radio 413 Huron Rd CH 1-5630 
*Radio & Electronics 3235 Prospect UT 1-6060 
Taylor G W 2157 Fairhill Rd SW 1-5442 
Tecca Distr 4591 Prosnect HE 2-1040 
Westinghouse Elect 1809 E 22 TO 1-5660 
*Winteradio 1458 W 25 St MA 9383 
COLUMBUS 
Bennett Distrs 1051 W Goodale Blvd CA 4-6216 
Buckeye Electronics 242 E Long St CA 8-2697 
Electronic Supply 134 E Long St 
General Electric Supply 146 N 3 St CA 8-4371 
Graybar Electric 3 & Chestnut St CA 8-3811 
Hughes-Peters 111 E Lona CA 1-6575 
Kane 168 N 3 St Hdars Cleveland 
Thompson Radio 182 E Long CA 1-7434 
Tracy-Wells 175 N Front St 
Westinghouse Electric 266 N 4 St MA 5571 
*Whitehead Radio 124 E Long St AD 6131 
DAYTON 
Allied Supply 359 W Monument MI 9833 
General Electric Supnly 601 E 3 St MI 0781 
Graybar Electric 332 W Monument Ave MI 5665 
Hughes-Peters 300 W 5 St Hdars Columbus 
Moore Equip Inc 18 Bruen St HE 2841 
Srepco 314 Leo St MI 3874 
Stotts-Friedman 135 E 2 St MI 8373 
Westinghouse Electric Surnly 22 
DEFIANCE 
Hutch & Son Hders Lima 
E LIVERPOOL 
D & R Radio 631 Dresden 
ELYRIA 
EI-A-C 
FINDLAY 
Lima Radi 
LANCASTER 
Bletzacker Electronics 135 W Chestnut St 2137 
Snyder Electric 319 Forest Rose 2986 
LIMA 
Allied Surply 460 S Main St Hdars Dayton 
Hutch & Son 125 S$ Elizabeth St 9-8411 
Lima Radio Parts 600 N Main 6-675 
Northwestern Radio 131 S Elizabeth St 4-2878 
Warren Radio Co 222 S Elizabeth St 7-2011 
LORAIN 
Pioneer Electronic Suroly Hdars 
MANSFIELD 
Burroughs Radio 218 E 2 St 1691-€¢ 
Wholesaling Inc 75 Srringmill 7287-6 
MARIETTA 
Marietta 
MARION 
Bell Radio 527 N Main St 2-5513 
Dillman Radio Supply 389 W Center St 2-8063 
Servex Distributing 213 N Main St 2-003] 
MASSILLON 
Martin M H 1118 Lincolr 
PAINESVILLE 
Morrison's Radio Hdars Ashtabula 
PORTSMOUTH 
Generat Electric Supply 1723 10 St 3-2341 
Graybar Elec Co 923 Washinaton St PO 3-1766 
King & Irwin 1007 Lawson St 
Sound Elec Supply Co & Finley St 
SANDUSKY 
Barco Electronic Parts 119 E Water 2471 
Electronic Dist Hdars Marion 


Electronic 1669 Central Pkwy MA 


Cleveland 


Radio & Elect 221 2 St FR 


Way TE 2-7467 


Servex 
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DISTRIBUTORS 


SERVING the ELECTRONIC 


INDUSTRIES 


SPRINGFIELD 
Eberle’s Radio Suroly 522 W Main St FA 
Standard Radio 1300 St Paris Rd FA 

STEUBENVILLE 
D & R Radio 


Haus‘eld 


Supply 221 S 3 St 
Radio Surply 116 N 3 


Hdagrs Lima 


Distrs 1034 Grand Ave CH 4-6753 
General Electric Supply 28 N St Clair’s GA 8661 
Graybar Elec 1700 Canton Ave CH 1-916¢ 
Harry’s Auto-Radio 713 Adams St FA 3447 
Howard's Electronic 135 17 CH 3-2277 
Kane Co 1926 Canton St Hdars Cleveland 
Lifetime Electronics 1501 Adams St CH 1-5643 
Main Line Distributors 380 S Erie St CH 
Selectronic Surplies 1320 Madison Ave CH 8 
Toledn Radio Spec 1215 Jackson St AD 5828 
Warren Radio 1002 Adams St Hdars Lima 
Westinghouse Electric 1225 Indiana AD 6184 

WARREN 

& J 
Radio 


Somn 


Electroni 
Specialties 136 
Electri 2609 
WASHINGTON COURT 
Hutch & Son 209 
YOUNGSTOWN 


236 Vine Ave SE 37 
Pine St SE 5 

Youngstown Rd 

HOUSE 

E Market Hadar 


Supply 265 W Rayen Ave RI € 
602 W Rayen Ave RI 4-0124 

128 W Rayen Ave 
Ave Hdars Cleveland 
Federal St RI 6-8881 

urs New Brighton Pa 

ZANESVILLE 
Thomoson Ra 3 & St GL 


Oklahoma 

ADA 

Johns 
ARDMORE 

Johnson Wholes 
BARTLESVILLE 

Four States 
ENICH 


Supply 
1olds Radi 
McALESTER 
McAlester R 
MUSKOGEE 
Muskogee Electr 
OKLAHOMA CITY 
Canitol Distr 1017 W Rene 
n 100 W 44 St 


Hdars Okla City 
09'> C Ave 


Wholesale 927 N W 1 St 
Jackson 121 E Calif St FO 
Parts Distr 15 E Grand RE 
Supply 724 N Hudson 

Southwest Radio & Equir 

Westingh Electri 

TULSA 
General 


Graybar 


Electric Supnly 18 A 
Electric 2406 E 12 St 
Industrial Electronic Supply 1124 
Midwest Electronic 219 E 1 St 
Oi! Capitol Electronics 92 

Radio 

1000 S Main 4-912 
7 S Kenosha 
nghouse Electri 307 


Radio Supply 


Carls 
rayvbar 
United 

KLAMATH 


Ele J 
Radio Supply Portland 


ALLS 


Hdars 


ric Surnly 121 W 4 
Surply Hdars Portla 
V G 205 W Jackson 


United Radi 
*Walker Co 
PORTLAND 
Appliance Whole 600 N 
*Central Distrs 1131 NW Couch 
Connelly Co F B 905 NW 12th 
Eoff Electric Hdgrs Salem 
General Electric Supply 300 NW 14 Ave 
Graybar Electric Park & Flanders BR 6641 
Home Makers Surply 824 S W 18 St CA 
H & R Radic 
Lou 1506 NW Irving CA 2-9551 
Pacific Supply 2950 NW 29 Ave 


Ave 


Sun 
Johnson Co 
North 


Tele-Tech & ELECTRONIC INDUSTRIES 


4-499¢ 


BR 0651 


3385 


5210 NE Sacramento AT 7-( 


CA 8-9576 


Northwest Radio 
*Portland Radio 
Saelens Radio 


Supply 
1224 W Stark St AT 8647 
1605 NW Everett CA 8-6395 
33 NW Park Ave BR 5404 
937 NW Glisan St CA 
Alder BE 
> Ave CA 


2-1104 


3.6323 


Eoff Electric 


Johnson Co mmer 


United Radio Sup 697 12 Hdar 


Pennsylvania 

ALLENTOWN 

Bell Co Chas L 14 & Gordon HE 3-5101 

*Federated Purchaser Hdars Mountainside N 
Electric Supcly 16 & Summer St HE 

Graybar Electric 1941 Hamilton HE 4-934] 

Luckenbach & Johnson 1828 Tighman St HE 4-6235 

Peters A A 231 N 7 St HE 4-936] 

Steedle Norman D 1005 N 19 HE 5 

Westinghouse Elect 745 Union Blvd HE 
ALTOONA 

Altoona TV us ] Union 

General Electronics 5 Crescent 

*Hollenback’s Radio 
AMBRIDGE 

Barrett Br 
BETHLEHEM 

*Buss Radi 
BRADDOCK 

Marks Part 
BRADFORD 

Johnson Rad 
BRISTOL 

Cooper Sale 
BUTLER 

Barron 

TV Part 
CHESTER 

ACR 

Bell Flectr 
CLEARFIELD 


General 


Ave 4-0827 


Hdars 


AM 6-6750 


de N 
Philadelphia 


G Rad 
ERIE 


German St 

4-526 

phot 4-8191 

Youna Broth 309 2a 4-5297 
GETTYSBUR( 
Hartley & 
GREENSBURG 

General Ele 

HANOVER 
York Radi 
HARRISBURG 


HAZELTON 
Cerullo Electri 
Moyer Electr 

JOHNSTOW 

Radi 


Elect 


Barhey Co G D 622 Columbia Hd 
Eshelman Supply 110 N Water 
York Radi 19 W K g St H 

LEBANON 
Barhey Co Ge 

LEWISTOWN 
Alvo Elect 

McKEESPORT 


MEADVIL 
Mansf 


eld 


Valley 
NANTICOKE 
Modern Electr 
NEW BRIGHTON 
Mansfield C M Hdars Pittsbur 
Television Parts c Ave NB 


Electri 


3000 
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110 SE 8 Ave BE 4-9787 NEW 


Wheeling 
Supplies 2221 8th Ave 6171 


ASTLE 


Midwestern Elec 235 


NEW KENSINGTON 


Bearer 1017 


Electri 


NORRISTOWN 


> 
Par 


‘ 


BR 


Passyu 
17 St 


k HO 


Hdars Elk 


20 W Erie Ave BA 9-88 


ply 810 Arch St 


491 
910 


ademar 


Radi 
Roser 
Steinber 


‘ 


ct 


1err 


Hunts 


<Us 


WA BOK 


mantown 


7 & Arch LO 


2121 Market 


2520 N Broad 


Galveston 


Galveston 


0) 


POTTSTOWN 


Barhey C 


POTTSVILLE 


vikell 


READING 


A G Rad 


ayba 
ROCHESTER 
Reliable R 


TATE 


Electror 
COLLEGE 
Aly Elect ' 
SUNBURY 


Electronic Sales 


10 


NIO 


Wall R B 16 
WILLIAMSPORT 
Alvo Electrs 
General Rad 
West 
*Willl 
YORK 

Eshciman 

RS Di 64 
Westinghouse Elec 
*York Radi 


Liberty 
Bigelow 


W G 


Elkins 


St 


Hdqrs 
447 N Fr 


St RE 


& Elm 


Capouse 


204 M 
129 Wyor 


¢ 


ss 
He 


Ogontz St & 
& Refrig 3W 


BA 


Bivd 


Phila 


nt RE 
6-1581 
Sts 6-7 


Ave 


n Ave 


cr 


burn 


6 Ave WO 
Market St 


DISTRIBUTORS SERVING the ELECTRONIC 


INDUSTRIES 


Rhode Island 
PROVIDENCE 

Dandreta & Co Wm 129 Regent Ave UN 
DeMambro Radio 90 Broadway 
Eddy & Co 43 Hospital St GA 1-2045 
Edwards & Co W H 94 Broadway GA 
General Electric Supply 241 Harris Ave 
Graybar Electric 194 Richmond DE 1 
Rimaco Sales Co 488 Friendship St DE 
Television Access House 41 Broadway 
Westinghouse Elec 233 Harris GA 1-6¢ 


South Carolina 
ANDERSON 
A & S Electronics 205 W River St CA 
Dixie Radio Supply Hdqrs Columbia 
CHARLESTON 
General Electric Supply 287 E Bay St 
Radio Labs 215 King St 3-5328 
Wholesale Rad & Calhoun St 
COLUMBIA 
Associated Distr 822 Gervais St 
Carolina Sales Hdgrs Greenville NC 
*Dixie Radio Supply 1709 Laurel St 4-0383 
General Electric Supply 107 Berea Rd 
Graybar Electric 710 Lady St CO 2-2125 
Horlacher & Barrett 1909 Main 
Perry-Mann Electric 901 Taylor St 2-437 
Southeastern Radio Parts Hdars Atlanta 
Westinghouse Electric 915 Lady 814 
CONWAY 
Southern Electron 208 Elm 
FLORENCE 
Dixie Radi supply Hdar 
Florence Radic 
GREENVILLE 
Carolina Radio 
Dixie Radio Supr Columbia 
General Electric Welborn St 
Gillam Radio 802 Buncombe St 5-0438 
Graybar Electri 392 W Washinaton St < 33 
Perry-Mann Electric 400 Rhett St ] 
Westinghouse Electric 205 Airport 
SPARTANBURG 
Hemcor-McElhenney Co 481 Unior 
SUMTER 


Southerr 


Columbia 


Supply 355 N Irby 


2-2881 


Electronic & E€ Hamotor 


South Dakota 
ABERDEEN 
Burghardt 110 Supply Hdars 
RAPID CITY 


Watertown 


WATERTOWN 
Burgl t 


BRISTOL 
Clark Radi ul 
Graybar Electri 
Roden Electri 
CHATTANOOGA 
Curle Radi 
General Ele 
Graybar Elect 
4-3351 
Radio & A 
Radio Sale : 
Specialty Distributing H 
Standard Appliances 618 Broa 
JACKSON 
Cariton Wh ile Radi 312 
*Rush L K 4; Royal St 
JOHNSON CITY 
General Elec 
KINGSPORT 
Radio Electri 
KNOXVILLE 
Chemcity Radi 
pneral Elect 
Graybar 
McClung 
*Roden 
MEMPHIS 
Bluff City Distr 
Electronic Surply 
Fulmer Co Arthur 
General Electric Supply 
Graybar Electric 1474 r 
*Lavender Radio Supply 180 


McGregor’s 1071 Union Ave 36-3301 

Mills-Morris 171 S Dudley 36-3351 

Shobe Inc 1195 Union Ave BR 2-341] 

Uffer Co Frank G 1318 Madison Ave BR 6-4555 

Westinghouse Elect 845 N Main 37-9431 

Woodson & Bozeman 733 S Sommerville 32-2445 

W & W Distr 644 Madison JA 7-4628 
MORRISTOWN 

Clark Radic 
NASHVILLE 

Braid Elec 1100 Demonbreum St CH 2-6511 

Currey’s 1690 McGavock St AL 5-7331 

Electra Distr 1914 West End Ave 5-8444 

General Elect Supply 90 Peahody St 4-7661 

Graybar Electric 125 16 Ave N NA 4-6501 

Keith Simmons 14 Cummins Sta 4-1761 

Radio & Appliance 4 Cummins Station 

Randolph & Cole 1213 McGavock St CH 2-5426 


Supply Hdar Bristol 


Texas 


ABILENE 
General Electric Supply 190 Locust 2-2827 
Graybar Elec Co 1601 S Treadaway AB 2-2861 
AMARILLO 
Alltronic Supply Inc 1401 W 7 Ave DR 4-0031 
General Electric Supply 701 E 5 IR 6-7254 
Graybar Electric 601 E 2 St AM 7 
R & R Electronic 707 Adam DR 
Westinghouse Electric 99 Taylor 
*West Texas Radio Sugply 1026 W 6 2-3179 
AUSTIN 
Electronic Hdqrs 310 Willow St GR 6-6818 
Graybar Electric 214 E 3 St AU 8-5674 
*Hargis Co 410 Baylor St GR 8-6618 
Standard Radio 309 Lavaca St 7-9241 
BEAUMONT 
General Electric Supply 1295 Pearl St 4-6435 
Graybar Electric 1070 Fannin St BE 2-484 
Hall Inc RC & LF Hdgqrs Houst 
*Montague Radio 760 Laurel 4 
Reed Co 200 Fannin St 4-7431 
*Sterling Radi Hdars Houston 
Westinghouse Electric 265 Cypress 
BROWNSVILLE 
Electronic Equip Hdars Corpus Christi 
CORPUS CHRISTI 
Electronic Eauip 805 S Staples 3-9271 
General Electric Surrly 1134 E Port Ave TU 2-9237 
Graybar Electric 1311 Agnes TU 4-6374 
Hayes Radio Sup 1116 S Staples St 4-1991 
Westinghouse Elect 110 N Staples St 2-3351 
*Wicks Radio Equip 513 S Staples St TU 4-8285 
DALLAS 
Adelta C 1914 Cedar Springs PR 7576 
All State Distr 2411 Ross Ave RI 129 
Budrow Radio Supply 3400 Oakland Ave HA 8-9015 
Crabtree Whole Radio 2608 Ross ST 5361 
Dallas Electric 1800 Magnolia RI 5396 
Engineerine upply 6900 Denton Dr FL 7-2861 
General Ele c Supply 1811 N Lamar St RA 2201 
Graybar Elect 717 Latimer RA 6452 
1 ial Electronic 134 Leslie 3-8122 
Radio 3137 Ross Ave VI 639¢ 
Radio 1820 N Harwood RI 
- 912 N Peak St TA 9836 
Westinghouse Electric 601 Latimer St RA 2401 
Wholesale Electronic 2800 Ross Ave ST 5736 
*Wilkinson Bros 2406 Ross Ave PR 1571 
DENISON 
Denis n 
EL PASO 
Elec & Me Supsly 2000 Texas St 
General Electric Supply 300 Dallas 
Electric 3513 Rosa St EL 


Radio Supply 310 W 
Graybar 


N Stanton 
Missouri 3 
Francisco 
FORT WORTH 
Florence St ED 5407 
499 Jones St FA 5385 
Fovh St ED 4525 
1608 Commerce St ED 2-7311 
509 Commer 7448 
Electronics 104 S Main 
D E Lancaster ED 2 
403 Jones ED 9295 
Westinghouse ec 205 NE 7 FO S611 
GALVESTON 
Hall R C & L F Hdars Houstor 
GRAND PRAIRIE 
All-State Dist Cc 
HOUSTON 
Automatic Distr 100 Jarkson CA 0261 
Beyer & Co A R 1318 Polk Ave CA 8-7491 
Busacker Electric 1721 Waugh Dr JU 554¢ 


Dallas 


City Radio & TV Parts Co 2321 Milam JA 2-1556 
Covington Distr 34 N Hamilton CA 2-0326 
Crumoacker Distr 1200- National CH 9366 
Electrotex Electronics 2401 Taft St JA 9-3211 
Electro-Mechanical Prods 4811 Gulf Freeway WA 
6-6411 
Electronic Distrs 419 Caroline CA 2-9961 
Franklin Co R E 1905 Chartres St CA 0194 
General Electric Supply 1312 Live Oak FA 3121 
Georhysical Supply 1311 Dallas Ave BL 0561 
Graybar Elect 1701 Cullen AT 4571 
Gulf Coast Electronic 1110 Winbern St JA 8-1551 
*Hall Inc R C & L F 1301 Polk CA 2-9731 
Harrison Equip 1422 San Jacinto AT 6315 
Houston Radio Supply Clay at La Branch CA 6261 
Lenert Co 2213 Congress Ave CA 4-2663 
Moore Bros 3401 Milam St JU 4175 
*Radio Parts 992 Crawford CA 5-0137 
Sound Sales & Engineering 2005 La Branch 
*Sterling Radio P O Box 1746 CA 5-1321 
Straus-Frank 4000 Leeland CA 1201 
Tele-Radio 1721 Waugh Dr JA 3-8151 
Walsh & “o J A 4301 Gulf Freeway CA 3-4281 
Westinghouse Elect 1903 Ruiz CA 7272 
LAREDO 
Guarantee Radio 1314 Iturbide St 3-6913 
Pan American Electronic 1015 Iturbide St 3-6242 
LONGVIEW 
Wholesale Electronic Hdqrs Dallas 
LUBBOCK 
*B & L Radio & TV Supply 2424 Texas Ave PO 
5-6352 
General Electric Sunply P O Box 1361 PO 3-8271 
Graybar Electric 995 Ave F PO 3-9656 
*R & R Supply 1607 Ave G PO 5-5737 
Westinghouse Electric 605 Main St 3-0425 
West Texas Radio Supply Hdqrs Amarillo 
LUFKIN 
Sterling Radio Products Hdgrs Houston 
McALLEN 
Guarantee Radio Parts & Enuip Hdqrs Laredo 
Rio Radio Supply 608 S Broadway MU 6-5781 
ODESSA 
Midland Specialty 2101 
Paso 
PORT ARTHUR 
Diehl Radio & TV Suppoly 1927 
Radio Parts Co Hdgrs Houston 
SAN ANGELO 
Gunter Wholesale Co 606 
SAN ANTONIO 
Amateur Headquarters & Supply 828 Brooklyn GA 
7388 
Electronics Inc 512 Broadway CA 4-8281 
General Electric Supply 1801 Broadway CA 7-1261 
Graybar Elec 1401 N Hackberry FA 6274 
Lamp’s Lectronics 828 Brooklyn Ave CA 7-7 
*Mission Radio 1229 S St Marys St CA 7-8 
Modern Radio Supply 635 Soledad St CA 6-0 
Olsen Radio Sunnly 412 Pereida St 
Radio & Television Parts Co 118 7 St CA 6-5329 
Sherman Electronics 722 San Pedro CA 6-0247 
South Texas Arn’! 641 S Flores St 
Straus-Frank Box 600 CA 6-019] 
Westinghouse Electric 1211 E Houston GA 9271 
TEMPLE 
Central Radio & Supply 
TEXARKANA 
McCulloch Whsle TV Supply 811 W 13 St 32-8411 
TYLER 
Bryan Radio Service Sun 110 University 4- 
General Electric Supnly 416 N Broadway 2- 
Lavender Radio Sunply 503 E Oakwood 
41-6315 
VICTORIA 
L & G Electronic 1412 N Main HI 
WACO 
Best Electronics 122 N 18 St 4-3109 
General Elec Supply 217 S$ 4 St 2-1611 
*Hargis Co 1205 Washington Ave 4-5667 
L & M Sales 1307 Austin Ave 2-3391 
Wholesale Electronic Supply Hdars Dallas 
WICHITA FALLS 
Clark & Gose Radio 1203 Indiana St 
*Mooney Radio 1300 12 St 2-0731 
Wholesale Electronic Supply Hdars Dallas 


Andrews Hwy Hdars El 


7 St 2-6311 


S Irving St 9182 


410 E Ave A 


Utah 
OGDEN 
Ballard & Carter 3109 Washinnton Blvd 
Iverson Radio 265 25 St ST 6286 
Tri-State Electronic 2217 Kiesel Ave 4-3438 
SALT LAKE CITY 
Ballard & Carter 1486 Maior St Hdars Ogden 
Central Supply Co 47 E 5th St S 3-2631 
Flint Distr Co Box 1470 
General Electric Supply 312 W 2 S St 3-3911 
Glenn Earl 245 S 1st West 3-7601 


3-8604 
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DISTRIBUTORS SERVING the ELECTRONIC 


INDUSTRIES 


Graybar Electric 336 N 3 St W SA 9-8771 
Kimball Distr Co 350 Piercont Ave EM 3-5813 
Lloyd Co W B 51 S 2nd W 3-3825 
Moore Radio Suprly 157 Motor Ave 
O'Loughlin’s Radio Supply 113 E 
4-4051 

Ross S R 1212 S State St 6-8607 
Standard Supply 225 E 6 St EL 5-2¢ 
Stravell-Paterson 126 S$ W Temple DA 2 
Westinghouse Eiec 210 Rio Grande 22-24 


71 


579° 


Vermont 
BURLINGTON 
General Electric Supply 316 Pine St 3-3424 
Oakman Elec Sup Hdgrs Rutland 
Radio Service Lab Hdgrs Manchester NH 
Vermont Hdw 180 Flynn Ave 4-6835 
Westinghouse Electric 208 Flynn Ave 4-9885 
RUTLAND 
Oakman Electric Supply 12 Wales St 


Virginia 
ALEXANDRIA 
Certified Radio 1330 Powhatan St KI 8-5115 
Suburban Distr 222 S Henry St KI 9-6804 
ARLINGTON 
Rucker Electronic Hders Wash 
BRISTOL 
Bristol Radio 31 M 
CHARLOTTESVILLE 
Virginia Radio 715 
DANVILLE 
Womack Radio 502 Crag! 
HAMPTON 
General Elec Supply 1247 
LYNCHBURG 
Eastern Electric Co 920 C 
Lynchburg Battery 40¢ St 
NEWPORT NEWS 
General Supply 421 
NORFOLK 
Crump Co B T Granby & Plume Hdars Richmond 
General Electric Supply 709 E 26 St 2-7183 
Graybar Electric 1081 W 35 St NO ° 
Radio Equip 821 W 21 St MA 
Radio Parts Distr 128 W Olney MA 
Radio Supply 711 Granby St MA 
Schultz Inc G J 639 W 2 
Trant Inc R F 924 W 2 
Westinghouse Elec 2600 Ham 
Wyatt-Cornick 919 W 21 St 
PETERSBURG 
Virginia Battery 21 E Bank 
RICHMOND 


Huntington 2-4007 


408 E Main S$ 
C r nj T 1332 E Fr 
Duval Distr C 221 Admira 
General Elect Supply 1505 
Graybar Electric 
Johnson Cx 
Johnston-Gasser 
Mattson’s Electronics 2 
Meridan Electronic 
Radio Supply 3302 W Broad St 


Richmond Electronic Supply 809 W Cary St 7-1082 


Tiller Inc AR Myers St 


ROANOKE 
Baker Sales HC 


uthern Eler 
WHITE STONE 
hannel Ele 


( 


Washington 

ABERDEEN 

C & G Radio Supply Co H 
BELLINGHAM 

Waitkus Supply 110 Gra 
BREMERTON 

C & G Radio Supply C 
CENTRALIA 

C & G Radio Supply Cx irs Tacoma 
ELLENSBURG 

Geiger Radio W A 1101 Columbia 2-7701 
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EVERETT 
Pringle Radio 
KENNEWICK 
Wible Radio Sur 
OLYMPIA 
C & G Radio S 
PASCO 
Lay & Nord 
SEATTLE 
Central Electronic 023 7th Ave 
Coast Radi University St MA 9133 
Connelly Co C 1015 Republican St SE 4155 
Electronic Supply 5601 Calif Ave AV 4500 
Fidelity Electric 960 Republican St SE 5100 
Garretson Radio Supply 2416 2 Ave MU 4380 
General Elect Supply 1212 1 Ave SE 6400 
*General Radio 100 Wall St EL 4784 
Graybar Elec King & Occidental MU 0123 
Instrument Lab 934 Elliott West AL 5850 
Mutual Electronic Supply 307 3 Ave South 
Pacific Electronic Sales 1201 1 Ave MU 5390 
*Radio Products Sales 1213 Ist Ave MA 1035 
Radio TV & App’! 500 Westlake Ave N MA 0787 
*Seattle Radio Supply 2117 2 Ave SE 2345 
*Western Electronic 717 Dexter Ave SE 3200 
Westinghouse Elec 1051 1 Ave S EL 7001 
Westlake Electronic 511 Westlake N MA 6601 
*Zobrist Co H E 2121 Westlake MU 2121 
SPOKANE 
Columbia Electric E 3420 Ferry Ave KE 0611 
Frank's Radio Supply 161 S Adams St MA 8108 


Tacoma 


Tacoma 


General Electric Supply E 1805 Trent Ave KE 0431 


Graybar Electric 1033 W Gardner Ave EM 6611 
W 615 1 Ave RI 5432 
N 102 Monroe MA 9289 
318 W Trent Ave MA 6002 

r Supply 301 W 2 Ave RI 8441 

Stan 1219 W 1 Ave RI 719¢€ 

Taylor Distributing E 206 Augusta 

Westinghouse Elec N 1023 Mor 

TACOMA 


C & G Radio Surply 02 e Ave BR 3181 


General Electric Supply 231¢ 
Graybar Electric 2112 A St MA 
Stewart Co A T 711 Broadway BR 
Westinghouse Elec 1930 Pacific BR 
*Wible Radio Supply 2360 S Fawcett 
VANCOUVER 
Saelens Radi 
WALLA WALLA 
Kar Radio & 
WENATCHEE 
Mid-State 
YAKIMA 
Lay & Nord 
Westingh 


Yakima 


BECKLEY 
Chemelty R 
BLUEFIELD 
Supply 
Appliance 
Electr 
CHARLESTON 
Charleston Ele 
’ p ST 2 
apitol St 6-0411 
St 3-5583 


CLARKSBURG 
Mountain Elect 
Trent Radi 
Westinghouse Ele 
White Electri 

HUNTINGTON 
Electr 


nic S 


MARTINSBURG 
Plun Rad 

MORGANTOWN 
Trenton Rad 


PARKERSBURG 
Cox Radio Supplie 
General Electronic 
Randle & Hornbr 

WHEELING 
General Electric Su 
General Electronics 3 
Hamburg Bros 360 Nati 
Radio Parts Co 1312 Main 
Westinghouse Electric 1893 Eoff St 3980 


Wheeling Radio Supply 924 Market St WH 1077 
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Wisconsin 

APPLET 
Apple 
Electr 
Gen r 


ON 
ton 


Valley Radio Distr 
CHIPPEWA FALLS 
Bushland Radio Spe 
EAU CLAIRE 
Bushland Radi 
Larson Ele 
FOND DU LAC 
Harris Rad 
GREEN BAY 


Neslo Electronic 
*Northern Radi 
Westinghouse 
HUDSON 
Larson Elec Co J H Hd 
JANESVILLE 
Goodenough Radio 111 
KENOSHA 
Chester Electronic 2012 
Midwest Electronics Hdars 
LA CROSSE 
General Electric Supply 
Lew Bonn Co 115 Pearl St 
Southern Minn Supply Hdaqrs 
*Stark Radio Supply Hdar 
MADISON 
Graybar Elec Co 103 N Park 
*Radio Dist 701 E Johnsor 
*Satterfield Electronics 32 
Sunerior Radio Parts Hdar 
Westinghouse Elec 1022 E 
MANITOWOC 
*Harris Radi Cor Hdar 
MARINETTE 
Porkey Co G M Main & 9 St 
MILWAUKEE 
*Ackermann Radio 3861 N 5 Hl 1860 
Acme Radio 1009 N Water St BR 1-0¢ 
Central Radi 1723 ( du Lac Ave 
3 2982 
4490 


Stolz-Wick 

Taylor Elec 

Televisior Part I 

Westingt Ele 1 Bway DA 8&-1800 
OSHKOSH 

Electronic Exped 

Neslo Electroni 
RACINE 

Alle Mercha 

Badger Electronic 85 

Standard Radio Parts 

Surerior Rac 08 State 
SHEBOYGAN 

Koepsell Co J J 1010 S 

1129 N 8 St Gl 

STEVENS POINT 

AMCO Electr 
WAUSAL 

*Radio Se 


Nitze 


CASPER 
Fleming Supply 
General Electric 
CHEYENNE 
*Houge Rad 
SHERIDAN 
Bartor 


Alaska 
ANCHORAGE 
Alaskan Electron Supply 
Yukon Radio S 


HONOLULU 
Radio-TV Cort 
Radio Wholesale 


WE 


REPRESENTATIVES ("REPS") 


ELECTRONIC INDUSTRIES DIRECTORY of momen 0 1 See tee YS Soe 


*Nickerson & Rudak 381 Brannan St YU 2-2982 
*Nott & Co L A 1061 Howard St HE 1-4738 
Peninsula Assoc 2857 El Camina Real (Redwood 


6é 9? City) EM 9-1226 
Pflieger Co 28 37 Ave (San Mateo) FI 5-1134 
= *Purdy Co WJ 312 7 St UN 3-4321 
epresen a tves eps *Ross Co D H 534 El Camino Real (San Carlos) 


LY 3-8224 
*Sinai Arnold A 65 9 St UN 1-6259 
*Striker Co J E 1369 Laurel St (San Carlos) LY 
o 726 
This section of the 1956 Electronic Industries Directory lists those representatives *Tompkins & Co W W 941 Newell Rd (Palo Alto) 


. . ' ‘ i . - 27 
operating as independent ‘reps’ who handle two or more lines. They do not “niet 1258 Fitzgerald Ave VA 4-6714 


include factory staff salesmen. ‘Reps’ are listed alphabetically under states and STOCKTON 
cities. Asterisks (*) indicate membership in "The Representatives" of Electronic Detsch & Co Hdars San Francisco 
Product Manufacturers, Inc. Telephone numbers are given to speed contacts. 


Colorado 


BOULDER 
*Golliher W B 1003 Grandview Ave HI 2 
Alabama Mitchell C H 256 S LaPeer (Beverly Hills) BR COLORADO SPRINGS 
BIRMINGHAM 2-0183 *Peyser & Co 1501 N Weber St ME 4-3401 
Hayden Associates Paul Hdars E Point Ga is ae DENVER - 
Smith Co Maitland K Hdore Atlanta ; ° 0721 Side Bowen Co Ronald G 446 Broadway SH 4-2501 
, wat idgrs Atlanta Ga an Roland 7225 Beverly Blvd WE Bower Co C R 2759 W 33 Ave GR 7292 
Arizona 5-121 Cluphf & Assoc Stan 7825 W Colfax Ave BE 3-692 
PHOENIX Osborne R E 1757 Garfield (S Pasadena) *Connors Co W H 375 Birch St DE 3-7628 
Moore Sales Co Harry A Box 7245 AM 5-4662 *Owens Co Lee H 2331 W Washington RE 5-0230 Halliday Gail 2576 S Milwaukee St PE 2650 
Neely Enterprises Hdqrs N Hollywood Perlmuth Electronic Assoc 2419 S Grand Ave RI *Hyde Sales Co 3250 S Dexter SK 6-7151 
Shefler Co H George Box 1587 AL 8-7893 7-4321 Koether-Cox Co 120 W 13 Ave MA 2-3544 
TUCSON Possner Co 1223 Venice Blvd DU 8-0508 McLoud & Raymond 5528 E Colfax FR 3067 
Marshall Co G S Hdqrs Pasadena *Power Ralph L 767 Castelar St MU 5277 *Mel-Pearson & Co 1011 S Josephine St SP 7-7878 
Renz Roy E 1406 S Grand Ave RI 7-3893 Mueller Mark G 1644 Blake St AC 2-3515 
*Rissi Al J 2724S Peck Rd (Monrovia) DO 6-2135 *“Nelson Co A J Box 5502 KE 6751 
California *Roberts & Assoc E V 5068 W Washington WE O'Brien Sales A J Box 1681 BE 3-4845 
8-254] *Williams Co Allen | 124 W 12 Ave MA 3-0343 
LOS ANGELES AREA *Rupp Co V T 2230 W 11 St DU 3-4197 FT COLLINS 
Alderson Co Wes 10422 National Blvd TE 0-1030 Rush & Assoc C B 3757 Wilshire Blvd DU 8-7585 *Leeper & Assoc Wilson 123 Fishback St 3-0444J 
*Appleton Co Harry 136 San Fernando CA 5-5513 Saul & Assoc H M 5015 San Vincente Blvd WE GREELEY 
*Barron-Jur Co 817 S Hoover St DU 3-5248 §-3591 Moss Gordon G Box 428 Phone 770 
*Barstow & Doran 1406 S Grand Ave RI 6191 *Schoenduve H W 7407 Melrose Ave WE 3-7276 
Baughman E J 1914 N Cogswell (El Monte) FC *Seigel_ Co Samuel 1133 S$ LaCienega Blvd OL 
0-7586 


5-8870 Connecticut 
*Becker Co Herb 


1140 Grenshaw Blvd WE 1-1257 Sievers Edward S 1662 Hillhurst Ave NO 2-1105 
41 La Cienega St OL 5g Skahitl Ed A 933 N Kenmore Ave NO 3-4453 ANDOVER , 14 
57 W Pico Blvd RE 1-2186 Smedley A B Box 67 (Pasadena) SY 8-1174 Seyd Ernest K Long Hill Rd PI sou" 
Carlton Eng'g 1102 S Western RE 2-8103 Snitzer T Louis 5777 W Pico Blvd WE 8-2074 BRIDGEPORT AREA 
Cochrane-Barron Co 408 S Alvarado St DU se Snyder L G 1418 N_> Highland (Hollywood) HO Hannigan Co W T 1115 Main St ED 3-2772 
Cohn S H 1769 S Holt Ave TE 0-4398 ; - 78 Perron & Co Ray (Trumbull) Hdgrs Boston 
Costello J D 1917 S Bronson Ave RE 3-632 Star iwin 4101 Rhodes Ave (N Hollywood) Reynolds Co Harrison 211 State St BR 5-9634 
Craig Ralph P 715 N Harper Ave WE 0468 _ : 7-S879 sons Eng'y Co 201 Mate SED 5-56" 
Davidson & Assoc J 2893 Los Flores (Lynwood) NE ern a | R 4109 Burbank Blvd (Burbank) VI CANAAN 
6-2245 ; 9f ; : Holliday-Hathaway Co Hdqrs Cambridge 
Davis Sales Co George 5259 E Beverly Blvd UN Sodar J F 3895 Main St (Culver City) TE DARIEN 
3.3594 Stoizrolf Co M A 4622 W SI Ave AX 3-621 Jacobson Leo 3 Belleval Rd ST 3-0828 
Detsch & Co Hdgrs San Francisec Stolaroff Cc A 4622 W Slauson Ave 2-6219 HARTFORD AREA 
Dudek & Co R C 407 N Maple Dr (Beverly Hills Stone Assoc Carl A 1102 S Western Ave Br 2-8103 Akeroyd Co A E (Kensington) Hdqrs Boston 
BR 2.8097 ‘Stone Sales Co R L 9548 W Pico Blvd BR 2-4916 Coldwell MS 289 Fairfield Ave JA 2-532 
*Ealy Co M D 633 S La Brea WE 5-0771 rasener Co Conrad 8 2865 WN Western Ame BO Summer St (Manchester 
Eastman-Pacific Co 2320 E 8 St TR 631 1g f 5. 
Soe 3 ya PI CL 7-9611 Hatton ) ninator J Jartf 
14515 Dickens St (Sherman Oaks) ge ¥ Ee Pees Se" ee 
Engineering Sales 4 ie 7 ST 7 5 ttigre 62 La Salle R Hartford 
eee ake eee A Bho verlag weit ge A *Wallace & Wallace 1206 Maple Ave RI 7-0401 ie PRE Soe ee Se 
C —- Weber Co Wedge 1712 Venice Blvd DU 7-2111 White Sales Co (Berlin) Hdgrs Needham Mas 


Feldman Co Henry 1244 S Grand RI 9-8803 Io eae - " , rbar 
Fox Associates 5401 Santa Monica Blvd HO a NEW HAVEN AREA 


Geist Co W K 3177 Glendale Blvd NO 5-8910 bh Elvi ees B : & > Abbett & Hustis Hdagrs Bostor 
Gilbert & Co M B 6214 W Manchester Ave OR wagering ey i 24615 Ventura: Blvd (She Feldman & Co George 525 Norton Pkwy SP 
8-576 1 Electronic Enterprises 3348 W Compton Gerber Sales Co Hdars Brookline 
Graham Sales 1200 Sycamore Ave (Hollywood) HO d (Gardena) OR &-4817 Hasco Sales 880 Elm St UN 5-2806 
£3096 Wiley Paul F 1632 Silverlake Blvd NO 3-8028 Lavin Assoc Henry Box 196 (Meriden) BE 
A 1406 S Grand Ave RI 8-6191 Wood Co A M Box 150 (Elmonte) CU 3-1201 MERIDEN WN—BEve 455° 
» Co 9 S Manhattar 4.275 ec = t y ponent RK 
i PF gee el ie SACRAMENTO NEEDH NAGS 3.344 
we SN ia ca aca Neely Enterprises Hdgrs N Hollywood fem ' 
2-3321 
ris A W PO Box 11lé Gardena) . AS SAN DIEGO Steele oc 22 Green Garden (E Haven 
Nate 301 S Reeves Dr (Beverly Hill . Neely Enterprises Hdqrs N Hollywood 7-5864 
92 SAN FRANCISCO AREA Sturgeon Inc Paul R (Milford) Hdgrs Bost 
Vineland Ave ‘olly Ault C E 906 Willow Rd (Menlo Park) STAMFORD xe ; 
*Barstow & Doran 248 9 St UN 3-2079 Electronic Associates 200 5 St DA 4-/300 
1011 Venice Blvd DU 9-677 Belchamber P A 1401 Middle Harbor Rd (Oak WESTPORT - 
Co J T 420 S Pine St (Sa ie land) GL 1-4460 Nief Assoc P W 15 Oak St CA 3834 
° Belilove Co 420 Market St YU 2-3713 
S 0 13537 Addison St (Sherma rs *Berman Co E L 780 Natoma St UN 3-0317 ee : 
Brainard W V 1010 Grosevnor P! (Oakland) District of Columbia 
King-Moon Co 15044 Ventura (Sherman Oak ST *Brandt E W 1355 Market St UN 1-2367 AS 
41-5404 Cochrane-Barron (Palo Alto) Hdars Los Angeles es hia Hdars New York Cit 
*Kittleson Co 416 N La Brea WE 3-737] Detsch & Co 341 10 St MA 1-2788 rela 741 Jocelyn St NW KE 7-1448 
*Knight Co W Bert 10373 W Pico Blvd BR S647 rn & Melchior 749 Bryant St Henry & Co 37 1 Joce : Ww Re M 
Koessler Sales 6907 Melrose Ave WE 6-6271 S P 721 Garland Dr (Palo Alto) DA Jodon Inc F R 8510 Beechtree Rd OL 2-440¢ 
La Moree G D 1325 San Julian RI 8-734] c Massey Associates Hdars Narberth Pa 
Inc 1409 Wilshire (Santa Monica) T iriss Sales Co L H 383 Brannan St YU 6-1084 Shilt N C 3308 14 St NW CO 5-3938 
Herman E 147 10 St UN 3-4250 
4 llyv 1 odges Elmer 921 Bryant St UN 1-2367 
2weées A 6-450 Kittleson Co 2166 Market St HE 1-5304 Florida 
& Son C 3 ? Glendale | ) 3-823 Lebell Frank 195 2 Ave SK 1-7298 A 
nn & Brooks 3055 Wilshire Blvd DU 2-2255 Lewis Assoc Dean 219 9 St UN 3-1414 ag oe talon La al oe 
he = z 4 ayden Ass Paul Hdars E Point G 
Mann Associates Martin 14751 Keswick St. (Va Logan Sales Co 150 8 St HE 1-0692 CLEARWATER 
Nuys) Marshall Co G S (Redwood City) Hdqrs Pasadena Nimberly Co W Ben 39 Pine Circle 
McCarthy Assoc 16 N Marengo Ave (Pasadena Marshall Harry E 104 Olive St OR 3-2173 age . irc 
2-8272 Melchior Wm 749 Bryant St DO 2-1038 sha yr og ong a ian 
1 Co J W 4216 W Jefferson RE 2-014 *Meyer & Ross 113 10 St HE 1-0652 a & Assoc C B Hdagrs Atlan 
G S 40 S$ Los Robles (Pasadena) Moulthrop Co F W 1234 Folson St UN 3-0445 FORT MYERS : : 
2022 *Moulthrop & Hunter 165 11 St HE 1-2624 Lynch Arthur H & Assoc Box 466 ED 4-443] 
Marshank Sales 7422 Melrose Ave WE 8-259] Moxon Sales G E 422 Lajolla Ave (San Mateo) Fl JACKSONVILLE 
Maynard Sales Co 6214 W Manchester OR 8-315( 5-2866 *Cole Harry A 534 10 Ave 5-2971 
G B 1550 N Highland (Hollywood 0 Neely Enterprises 2830 Geary Blvd Hdqrs N Holly LUTZ 
- wood *Wallace Assoc Stanley K PO Box 767 TA 99-3241 
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REPRESENTATIVES ("REPS") 


MIAMI BEACH r ng'o 3136 Clarence Ave ‘Berwyn) i 
Gaertner Co Jack 823 86 St UN 6-6664 3.6485 Indiana 
ORLANDO Co H J 177 Sunset (Glen Ellyn) G ANGOLA 
McCorvey Co V Avis Hdars Decatur Ga *Langhuas-Levy Assoc 2215 S St Louis RO 2 Clancy & 
ORMOND BEACH Levin & Assoc Sol 2823 W Chase Ave 4 FORT WAYNE 
*Smith Co Maitland K Hdqrs Atlanta Lewis & Trimble 5420 W Fullert ) 
SARASOTA 115 N Mobile E 
Hasemeier & Assoc W L 236 Washingto ) r rd Uc 3 355 (Grayslake) c s Sst d ¢ Sherwood Te HA 1089 
8-4321 nd-Hansen Co 1900 Montrose Ave LO 5 S 
TAMPA ride Sales J 328 E Burlington ( 
Cartwright & Bean Hdaqrs Memphis 313 ps 
Minthorn Co L L Hdars Portland Ore rthy ( C 5933 Addison St KI 
Wallace Assoc Stanley K Hdars Lutz Mapamses Associates 3347 W trving Part 
WINTER HAVEN thep - 
Taylor Co Morris F Hdars Silver Spring Md Memac Sales Co 474 
Van Dusen R H 940 Lake Elbert Dr 4-6671 “ —_* rp 695 
Mulay Sales 400 W North ae “ 
P Necker E J 6514 W Higgin i SP 4 3§ e ro I 1010 Washington Blvd 
seinbiate Georgia Newman-Krause Co 530¢ 309 Westfield Blvd BR 67 
ap O-t s > eystone Ave L 691 ) 
“Adair Clark 1426 High Point PL NE VE 3053 Pettit Co G 349 Ashland (River Forest) CO 1-0342 : pig e . 
B & Coldwell Hdgrs High Point NC Pivan Eng’g Co 2871 N Lincoln Av 8-6885 igeway Eno’g Hdars Chicag 
Burwell Co Henry W 1025 Ponce de Leon Ave AT Quackenbush Al 2629 N 77 Ct GL 3-34 Schulz Cx 721 Sherwood Dr BR 1993 
2127 Ridley Assoc 1551 N Austin Blvd 0 «Whitesell & 
Cartwright & Bean Hdgrs Memphis Ridgway Eng’g Assoc 6100 W North 9-5715 2-8517 
Duckett Sales Co Grady 26 E Andrews Dr NE CH Ritter Sales Co 5839 W Montrose 
>308 Rose & Co J K 2323 W Devon Ave AM 2-55 
Fausett & Son F 777 Pinehurst Ter SW RA 3104 Rothschild P A 221 W Huron SU 7-7919 
Hart Engrg & Sales Co 132 Walker St SW AL 9854 a erald G 549 Washington Blvd ST 2-7 - # 
Hollingsworth & Still 508 Whitehead Bldg MA 5878 affro-Gettleman Co 227 W Chicayo Ave DE 7-5 saa ith fi 
5 Henry 5608 N Western Ave AR 1 — 


par 3592 M 1u ve PE 6-0555 
Millar Assoc James 1036 Peachtree NE EL 0919 f 2 Milwaukee A E 0555 


Murphy & Cota 1409 Peachtree St NE EL 3020 Stemm Iward 5681 W Lake St ES ty lowa 
Nickerson Co Frank C 1150 Zonolite Rd NE EM temm , ; in Buren St WE 9-48 
3908 S Chestnut & Riedle Sts (Homew 
& Assoc Jchn B PO Box 7036 Sta C AT Sullivan Ralph T 1551 N Aust Blvd NA 2-4074 
Swinke & Co W F 541 Diversey Pkwy BI 8-4343 
soc F B 6022 N Rogers Ave JU 8-033 
R F 308 W Washington St AN 3-1808 
6094 Page Bali cea had pra 
Southeastern Industrial Instruments 309 Pharr Rd ntror si les & Rte W Carroll cH 
NE EX 7801 st Co J G 2800 N Milwaukee Ave HU s 
Taylor Co Morris F Hdars Silver Sprir Nd ria Sales Co 1413 Howard St BR 4-5 el 
Thornwell Inc E A Howell Mill & Berkeley WA 3548 sitassociates Ltd 2154 N Halsted St LA 5-77 Sapo 
Wallace Assoc Stanley K Hdars Lutz Fl farne ) 423 nore Ave (Harvey) ea nes gid — 
DECATUR 624 Sale } 
McCorvey Co V Avis 215 Church St CR 6167 P 6747 tavia Ave RO 3500 16€ . 
EAST POINT hitmore / , ~ (Homewood) WA 8-2225 mers 20 W ward € e 
Hayden Assoc Paul Box 331 PO 7 } iley Co S J 2629 W Fitch Ave SH 48 


¢ 
> 


uaranty Bidg 4-083 


Ant Ave (Merriar 


< hich 

* Terwilliger Sale 714 W 80 St (Overland Pari 
son Sales Agency 2750 W North Ave CA 7-7600 NI 42) 

thers & Ropek 5439 W Division St AU 7 


2-c4e1 
1) 
Minaic — WICHITA 
(Hinois Harris ( 241 E Douglas ML 
CHICAGO AREA 

American Mfrs - 2215 W Wils Ave RA 


Ange oO. 743 W Peterson A UP 8-0653 N 

Arnold Co / 1321 Rosedale Ave ED 4-6457 TOR LOUISVILLE in 
Bauman 25 Keystone . 3 Nt Cobh Sales 1629 Portland Ave CL Sats 
Beler >r0 518 W North Ave 24 \W henck Assoc Earl W Hdars L Ohi 
Bierhaus 48)4 W Madison AU 7-208: Val 

Bluzat Co Rene 2842 N Cicero 238 CON? 
Bc 


th Claude R 400 W North Ave CA 7-2810 
Brouillette & Assoc 5049 Quincy St MA 6-0499 
Bruning Co A H 2215 W Wilson Ave ED 4-0989 \V 
Burgoyne Wm E 7001 N Clark St HO 5-2112 t & Be 
Caine Sales Co 3020 N Cicero Ave SP 7-4022 wl 


0 ot 
Cappels & Assoc J L 1214 W Madison TA 9-1818 N LECTRON; edmann SM 23 


Kentucky 


Louisiana 

NEW ORLEANS 
Bornemar 19 Cartier 

- ders. Mex 


iambers Co Larry A 5906 North Ave TU 9-4884 
Champion Earl T 6459 N Sheridan Rd AM 2-3565 
5514 W Higgins Rd Sp 4-3535 
Chicago Ave (Evanston) DA 
BALTIMORE 
4501 N Ravenswood UP 8-1141 Cerf & Co Art ros qrs Newark 


} 
19 & Assoc B 6029 W Belmont Ave ME SUPPLIES Closs C H 21 W Pennsylvania Ave VA 4445 
0 INDU Goodman Co S W 32 W Biddle St VE 7-2240 

Cr 


70 L G 5832 N Rockwell St nic Sales 7101 Copeleigh Rd 
Diethert Co Russ 2030 W Montrose St LO 1-6831 Randall Co Ken Hdqrs Philadelphia 
Dolin Sales D 3353 Peterson Taylor T L 2100 St Paul St BE 9126 
Dovle Co W J 7002 N Western Ave RO 1-3130 SILVER SPRING 
Ellinger Sales Co 6540 Northwest Hwy RO 3-1570 noop C jars Roseland NJ 
Ellis Co Arthur J 1607 Howard St AM 2-2708 WwW 4 | T E ronsta it 13107 Jenifer St ST AR 
Engle Co Karl D 4724 N Sheridan Rd UP 8-6363 pnau é 2 9427 Georgia Ave JU 7-5888 
Everett Associates 6744 N California AM 2-3702 aylor C t 9431 Georgia Ave JU 9-4002 
Farnsworth Assoc 228 N LaSalle St SU 7-9628 FOR 
Felleisen & Assoc 5839 W Montr A 1) > > e 
4.4822 ontrose ve arnhill & - c R B 4lz odbine Ave VA 
Fitzsimmons J J 6124 Milwaukee Ave NE 1-7 
>: 


& Clark 6644 N Western Ave RO FREE ~ che B dl Ng od 


Gebhard Co Harry W 5129 W Devon Ave 
3636 r , =" e 
Gianaras Sales Co 2 2 oe A T A L @) cy t is achusetts 
Golten Co Jerry 275 4.5° BOSTON AREA 
Green & Assoc L F 5218 W Diversey Abbett & istt 1105 Commonwealth Ave AL 
5-€824 ¢ 


Haines R E S959 Lake St (Oak Park) El 2311 John Hancock Bldg HA 6-2433 
Halinton Co Harry 5500 W Devon Ave RO 2 Anderson Sales 7 t Cc 7-2980 
Haskell Assoc 1033 Ontario St (Oak Park) J : : Arlington) MI 8-2900 
6-5741 1g (Brookline) 
Higgins Co Royal J 10105 S Western Ave e 2-4804 
3-7 388 rown 54 Atherton Rd (Brookline) BE 2-3969 
ik ata. thie: incealg Nal hae ase arthur nagel, inc. ren 5 5.26 Marta Wt (neni 0a Soe 
Hitchcock Material Sales 2949 W Diversey vamberlin A Civ Air Term (Bedford) CR 
2-3410 
Horlacher Sales W A 1605 W Devon Ave 87 
Hower & Pretat 4 N Cicero Ave CO 1-3 
Hunter Assoc T B 4441 W Irving Park S 9 | 8 is 9 2 5 E as 5 5 t h S T z r P O Box 208 (Arlington) AR 5-9496 
Hutmacher Assoc R R 6647 N Oliphant NE 1-3248 ronics Assoc (N Quincy) Hdagrs Stamford 
Jones Mel M 2800 N Milwaukee Ave EV 4-2646 CHICAGO t5. the. *Gerber ; 48 Pearl St (Brookline) BE 
Kadell Sales Assoc £875 N Lincoln Ave nson | 1018 Commonwealth 
Karet-Margolin Inc 13 W Hubbard St WH 4-6345 507 


Needham Newton Highlands) 
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REPRESENTATIVES ("REPS") 


*Waters Ins 4 Gor don (Waltham) WA 5-6900 *Lowell Theodore B Box 21 (Normandy) EV 5-7803 
White Sales 945 Great Plain (Needham) NE 3- McGary Co W T 6635 Delmar Blvd PA 5-6430 
3676 McGrade Co E W 1110 S Brentwood PA 5-6550 
DAN paper am *Willson J E 33 Maple St (Malden) MA 4-7460 Roes & Co H A Hdars Kansas City 
*Yewell P G 751 Main St (Waltham) WA 5-7420 *Sebright & Co Russ D 7283 Natural Bridge Rd 
; LINCOLN : Stahlhut R B 320 Woodside Dr VO 3-2800 
z *Stevens & Co K C Box N CL 9-8408 Thomson Eng'g 4378 Lindall Blvd FR 1-3690 
norp SHARON - *Waelterman L F 3938 Lindell as OL 2-6455 
Clough A P 10 Winslow Rd SH 506 *Wellman Co W N (Fenton) 6-03 
p perp B 24 SPRINGFIELD : Wells-White Co 6625 Delmar Blvd PA 7-7622 
b , BOX q 3 Rogers Assoc G J 198 Old Farm Rd RE 3-8428 Winslow Design & Sales 106 W Madison (Kirkwood) 
. : YO 5-5880 
4 . . 
Cambridge 38, Massachusetts Michigan 
See SSBB EBS eeeeeeae DETROIT AREA 
ss 3 ABM Sales 10116 Puritan Ave UN 2-1300 
: s = “ - : : NORTHERN N J (See New York N Y Area) 
go , 1 P ) 
Re pre senting in the yy eae 139 W Maple (Birmingham SOUTHERN N J (See Philadelphia Pa Area) 
Six New England States Burcaw & Co 22128 Grand River KL 3-7700 
Clancy & Co Joe (Royal Oak) dgrs Angola Ind New Mexico 
3 *Fitzner Co B J 8803 Michigan Ave LU 4-0180 ALBUQUERQU 
AIR-MARINE MOTORS, Inc. — erty-Ludwig 23525 Woodward (Ferndale) LI c G Electonics Corp 305 Dallas NE 6-6121 


71 = rs Sa > 
e Hill to B R 19481 James Couzens Hwy VE 8-3460 a ‘cutee tag tm a 


*Koehler-Pasmore Co 11833 Hamilton . 2 Williams Co Allen | Hdars Denver 


THE BIRTCHER CORPORATION sles WS 22128 Grand River Ave KE 


*Liddle Edwin Grand River 
McCaffey Co J A 6432 Cass Ave 
° * Merc seat RC 4829 W naeerd 77 : New York State 
*Milsk Co R 19763 James Couzens Hwy BR 3-2930 ALBANY ™ 
CARSTEDT SALES CORPORATION Moore Sales 401 Margaret West TU 3-0218 Carse Electric 100 State St 3-3628 
Nord 1 R L 580 N Woodward (Birming- Reagan Co J A 51 Summit Ave AL 4-7676 
BINGHAMTON 
; Cleveland *Holliday-Hathaway Co Hdqrs New York City 
Satullo Co 4512 Woodward Ave (Royal Oak) Johnson Agencies H C Hdars Rochester 


9 BUFFALO 
MIDLAND MANUFACTURING wt! 9-3 10 Ave BR 390 *Ball Assoc 54 E Quaker St (Orchard Park) ID 


*Shaffer Co Grant 14241 Fenkell 3-5 
COMPANY, | Sterling Co S$ 15310 W McNichols Rd BR 3-2900 4416 
, inc. *Thor J M 640 Hidden Lane TU 4-4360 Cerf & Co Art c/o L J McTaggart (Kenmor 


*Tri sath »s 1333 vernois -9039 Hdqrs Newark NJ 
° V it. Martin 1328 Mi: cwell Ave €R a Oak) LI Eyre Phillip B 89 Pearce Dr Cl 0534 
1-1192 *Farber Assoc Maury 1210 Hertel Ave RI 2423 
TRIAD TRANSFORMER twalton Co HE 76 Kercheval TU 1-5858 Fillmore & Fillmore 647 Elmwood Ave SU 33% 
*Zaffini Co L F 7351 Gratiot Ave WA 1-2885 Holliday-Hathaway Co Hdaqrs New York City 
CORPORATION FLINT *Jackson Co R W 833 Ellicott Sq Bldg MA 3306 
Murty E H 3505 Ridgedale Ave JE 1-2075 Johnson Agencies Hdqrs Rochester 
Robbins Inc Sam 230 E 1 St CE 5-7310 Keller Industrial Hdgrs Rochester 
GRAND RAPIDS Mitscher Co R W 487 Ellicott Sq Bldg WA 2517 
SVR RA ew we oe Beitel Co Wayne Hdgrs Birmingham Wink Willis 235 Hendricks Blvd AM 6426 
JACKSON DE WITT 
Jordan E H 2024 Glen Dr 2-0694 Smith P F 4 Morton Rd SY 72-4841 
Your inquiry is cordially invited Taylor Co F_W Box 222B SY 72-5198 
4 ‘ ; Minnesota FAYETTEVILLE 
-> (Tel.: UNiversity 4-2220)<& Andrews Martin P 10 Mott Rd 65-8405 
MINN OLIS Johnson Agencies H C Hdars Rochester 
i Irvin | Hdqrs Milwaukee LIVERPOOL 
B 3918 Beard Ave S WH 3&61 *Wadsworth Mfg Assoc 509 Balsam St 69-7043 
Bill 330 Oak Grove FE 3-6709 LOUDENVILLE 
Assoc Paul 3624 Blaisdell Ave S RE 5213 Holliday-Hathaway Hdagrs New York City 
uipment 1107 S 2 St FE 2-8881 PHELPS 
Mel 2402 Henrenin Ave *LeRoy & McGuire Inc RD 1 KI 8-489] 
1 Co Merrill 538 E Franklin Ave 31° ROCHESTER 
C R 1409 Hennepin Ave 3-255 Brown Assoc Jock Hdars New York City 
Jagestad Ass 12 Ave 835 Electro Tech Assoc Hdars New York City 
) Highland Av nervill 2 eimann C 7] ’ S 2-5457 Johnson Agencies H C 111 Mt Hope Ave HA 1090 
ed B 6110 helt ior Blvd Mt 727 Keller Industrial Prods 217 East Ave HA 3255 
Washington St (Wellesley) V rkeby Marvin H 437 Oliver Ave S FE 6-494! Koprle Assoc J J 2815 Monroe Ave 
ut 710 Quail Ave OR 7-7000 *Richter Wm 650 Linden Ave HI 0580 
Dan P O Box 1: mbridge y 4-222 Marst V pl th Excelsior Blvd WE S-6444 Schmitz A W 82 St Paul St HA 3090 
: ! Ce E n E 25 St FE 9-3298 *Wolfe-Marsey Sales 74 Park Ave GR ©088 
25 Nicollet Ave LI 0523 SCHENECTADY 
> E 22 St FE 6-407 Johnson Agencies H C Hdars Rochester 
2383 SODUS 
DASOLSES8S 9-770 DeCew Agency A E PO Box 207 
Al 2760 W River h 38 SYRACUSE 
5022 29 Ave S PA 4-1895 Allen L D 2401 S State St 4-419% 
Ball Associates Hdgrs Buffalo 
Burlingame Associates Hdqrs New York City 
Hollid@y-Hathaway Hdqrs New York City 
Keller Industrial Hdars Rochester 
Naylor Electric 317 State Tower Bldy SY 2-3894 
Ossman & Assoc E A 308 Merritt Ave 9-3825 
Paston-Hunter Co 609 Demong Or 72-0656 
Richter Corp Wm Hdars hester 
Ryerson Ass 412 Genesee 
*Stone J L . 
*Swank Wally B 23 
*Wolf 0 C 15 Centennial 
Wolfetange Jr F 898 State 
Zimmerman Inc Wilson H 112 Dewitt St 74-4889 
NEW YORK CITY METROPOLITAN AREA IN 
CLUDING NORTHERN NEW JERSEY) 
*Aaron P D Professional Bldg (Port Wash NY 
7 70 
Adelman C eon L 25 Chittenden Ave TO 7-114 
jrich T B (Palisades NJ) AL 1 1089 M 
c 5 5 Ave AL 4-7334 
c S$ 104 Mc untain Way (Kutherford 


New Jersey 


4 


70-15 Fleet St (Forest Hills NY) BO 
Cranberry Lane (Beth 


ciates 395 Broadway WO 4-7321 
Samuel 205 E 42 
D R 53 Park 
ve Bar k Bld 5§ sittan sha fer Sales 120 E 
s Exchange Bldg VI 7C r 1 Co 45 S Broadway (Yonkers 


) Arcade Bldg CE 1- om Assoc 7 Huntsw Pl (Mt Vernon 
1210 Edgewater Dr UN 7-5 31 3 5 
Sales 8147 Delmar Blvd PA 5 7 Boeck G A 81 Lake Dr 

sas City 4-2921 

13 Melba Lane ‘Belleville ) *Border Barrett 10 Highwo (Tenafly 


*Wadman Eugene 457 Stuart St CO € ct 
Waters & Drew 64 Gray St (Arlingto 49 7.9398 ; 


354 
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REPRESENTATIVES ("REPS") 


Brede Co H W 75 Glen Cove Rd (Greenvale NY) 
RO 3-4700 

*Brennan Co F X 180 Glenridge (Montclair NJ) 
3-2461 

*Bressler Jules J 4808 Bergenline Ave (Union City 
NJ) UN 4-9577 

*Breuer Co R E 250 W 57 St CO 5-0440 

*Brown ivy 1500 Carroll St (Brooklyn NY) HY 
-1379 


*Brown Assoc Jack 207 Rosedale (Yonkers NY) 


‘Joseph Ben 521 5 Ave MU 2-0815 

*Kaelber & Mack 1 Park Ave (Manhassat NY) 
MA 7-1459 

*Kahgan Jack J 1261 Broadway MU 4-777 

Kahant Assoc 11 Park Pl CO 7-5326 
Kopple Assoc J J 9 W Prospect Ave (Mt Vernon 
NY) 4-5577 

Kubrick Dave 200 W 34 St BR 9-6517 

*Land 42 Oak Ave (Tuckahoe NY) 


Weber Assoc Jack Lake & Main Sts (Tuckahoe NY 
WO 1-4044 

*Weiland G K 77-43 166 St (Flushing NY 
8-4061 

*Weinberg Co H L 1 Leis Pl (Merrick NY 
5.3677 


*Weiss & Assoc W W 1780 Broadway Cl 6-57 

*Willgold Electronic Sales 350 Ave 10 4-2525 

*Wineblatt Edward 10 Fiske Pl (Mt Vernon NY) 
4-321¢ 


SP 9-7330 

Burlingame Assoc 103 Lafayette St DI 9-1240 

*Camber Marty 1700 York Ave EN 9-4222 e G 12 

*Carduner Sales 80 Shore Rd (Port Wash NY) PO 7784 
7-7712 Lerman L § 1093 Salem Rd (Union NJ) MU &- } 

*Cerf & Co Art 744 Broad St (Newark NJ) MI *Levinson Melvin S 5 Waverie PL ons ph _ 
2-6734 *Lichter Wm 26 Teakwood Lane (Roslyn NY) 3-2636 

Christie & Co R S 175 5 Ave GR 7-4226 A L 78 Main St (Madison NJ) CHARLOTTE 

*Cooper-DiBlasi 90 Main St (Port Wash NY) PO FR 7-3 Cartwright & Bean Hdgrs Memphis 
7-0470 : urd (Hasbrouck Heights Furman & Assoc C M Jr PO Box 2624 

Highsmith >o James E 
Beechwood Rd (Summit NJ) *Howard C 
Ransc ’ C 16! z 1 St ED 
yrs Lutz Fla 


Cliff 81-11 Roosevelt Ave (Jackson \ p Michael 136-52 71 Rd (Flushing NY) BO 

8-7900 400 

Crampton Lane (Great Neck NY) *Woolf Assoc Irving W 135 Liberty St RE 2-9673 
Zlowe Leonard 764 6 Ave CH 3-3142 


North Carolina 


*Dietrich E S$ 110 East End Ave LE 5-6590 
Director Assoc Murray 115-62 237 St (Elmont 
NY) CU 5-6823 7-35 
*Drexler Chester 509 Lombardy Blvd (Brightwater asin Co 0 1 Wolf's Lane (Pelham NY) PE 
J) 7-3949R 5 
*Egert & Fields 97 Reade St WO 4-0996 St AL 5-6387 Atcheson & Ada 
*Electro Tech Assoc 107-61 Hollis Ave (Hollis 3 HIGH POINT 
NY) AX 7-3525 ry 2 echanic St (Red n Bivins & Coldwel 
*ERA Inc 340 Great Neck Rd (Great Neck NY) 300 WILMINGTON 
HU 2-9320 ngins Sales 107-37 7 Butters J T 
*Erde S S 271 Hempstead (Malverne NY) LY 9-6900 WINSTON-SALEM 
*Finlay Robert Lincoln Bldg (Ridgewood NJ) OL finth J jars rtland 0 Holliday-Hathaway Co 
2-0088 Sale 150 Br 1 7-29]3 Murphy & Cota H 
*Forrest Bernard J 102 Warren St CO 7-1712 l 14 347 
*Forshay John M 27 Park Pl BA 7-4977 , Cor 3 
Frazer & Hansen 120 Broadway WO 4-3454 
*Freed & Co Leo 420 Lexington Ave LE 2-4771 
*Friedman Co A 519 S 5 Ave (Mt Vernon NY) 


RSE 


GREENSBORO 


AKRON 
4-485 it Jam CANTON 
Galasso D P 921 Bergen Ave (Jersey City NJ) C Assoc i 
JO 4-7277 C 
L A 25 Valley Rd (Montclair NJ) 
Ave (Palisades Park NJ) 
Gawler-Knoop Co 178 Eagle Rock Ave (Roseland 
) CA 6-4545 
man & Co Louis R 251 W 42 St BR 9-8872 
Gray Ass¢ 21-10 33 Rd (Long Island City é 
ee Se CLEVELAND 
Greenberg ry 29 Woodmere Blvd (Woodmere SU 1-465¢ can Phin ets 
NY) FR 4-3 — *Schm ) iwin 13¢ 6° Baehr Albert M 
Gross Assoc Adolph 23 Park Pl WO 4-8585 “ Jolpt he “Baier & Co Arthur 
Harris Arthur M 210-02 43 Ave (Bayside NY) ) : : Brandes C 0 4904 
9-74.47 escas way aes ; 
Hess Assoc Art 62-07 68 Ave (Glendale NY) HY ; 
17-7498 
Hicks W M 4 Spruce Dr (Roslyn NY) PI 7-0110 
Holliday-Hathaway Co 270 k Ave MU 8-5858 


Huahe C Kenneth 208 Be nline 


Kneeland 


Shular C y S80 Bergen Ave >YSe\ 
ver Assoc u lf wic td (Hewlett NY) 
FR 4-2693 
Simberkoff Sale $ Hudson § boken NJ 
) ; 


and associates 


Rd (M 


EXPERIENCED REPRESENTATIVES 
; TO THE 
Center ELECTRONICS INDUSTRY 


31 St LO 182( 
d Lane (New Roclielle NY 


KI 9-8880 


H 


y-Art Co 53 N Park Ave (Rockville Centre N urney & Beale 214-27 Northern Blvd (Baysid 4217 OKALONA ROAD 
RO 6-6500 1.40 


Instrument Center Reade 
»s & Assoc Jack 1800 
VY DE 9-4374 


CLEVELAND 21, OHIO 
EV. 2-2734 


OFFERING 


CONSISTENT COVERAGE 
ENGINEERING SERVICE 
MERCHANDISING 
SALES MEETINGS 
TECHNICAL 
DEMONSTRATIONS 


al ot Qualified ngineers 
U sf, } ee Nok e. Ability 


0. Uh st V. UW mn A 
9 W. PROSPECT AVE., MT. VERNON, NY. 2815 MONROE AVE., ROCHESTER, N.Y. Ohio. West Va.— Wester / 


: | 
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IN ELECTRONICS 
SINCE 1920 


REPRESENTING 
SINCE 1932 


JOHN J. KOPPLE chal 


NEW YORK _-LI0 sales 


NEW JERSEY m™ i| igi nad «electronics 
CONNECTICUT 


Two Offices: 


engineers 
Engineering ana sales service to electronic 
manufacturers, aircraft industries and 


electronic laboratories 


*Brauer & Assoc J 15631 Lakewood Hts LA 1-7268 
Clark Sales Box 708 Warrensville Br P& 1-224) 
Dannemiller Assoc J R 4604 MacKale Rd 
*Daugherty Co F A 1120 Croyden Rd HI 2-331) 
*Dolfuss Jr Chas H 2108 Payne Ave PR 1-1270 
*Edwards-Lohse & Co 2123 E 9 St TO 1-575: 
Electro Sales Assoc 281 E 215 St (Euclid) RE 


d 444 
Elliott Co Howard C 2637 E 130 St CE 1-0225 
*Goory J 19555 Henry Rd CL 1-1500 
Henger-Fairfield Co 1812 Columbus Rd CH 1-1018 
Jay Eng'g Co Hdgrs Dayton 
Jubell Assoc 0 Box 762 WA 1-1490 
*Landfear Co J M 12429 Cedar Rd FA 1-4533 
*Levin & Assoc Sid 4217 Okalona Rd EV 2-2734 
*Midwest Sales Co 3219 W 117 St VI 1-2700 
*Morrow Co Les A 3123 W 117 St CL 1-5700 
*Nace A S 7601 Parkview Rd (Breckville) JA 6-4323 
Odell Co M P 2536 Euclid Ave PR 1-6171 
*Olsen Co John O 16201 Shaker Blvd WY 1-2624 
Raver F W 4144 Marvin Ave ME 1-8350 
Rosenwasser Sales F A 1581 Coventry Rd FA 1-0463 
Roth Sales Co Mike 13947 Cedar Rd YE 2-4262 
Satullo Co Hdgrs Royal Oak Mich 
Schenck Assoc Earl W Hdgrs London 
*Scott & Steffen 1836 Euclid Ave MA 1-2626 
Silverman Lou 2300 Payne Ave CH 1-7559 
Sterling Co S Hdars Detroit 
Teplitz & Co Harvey Hdars Dayton 
Weller-Rahe Co Hdgrs Worthington 


COLUMBUS 

*Derr Co Norbert F 937 S Ashburton Rd BE 1-2603 
Henger-Fairfield Co Hdgrs Cleveland 

*Lehner Co J W 367 Brynhild Rd AM &-5260 
*McFadden William E 150 E Broad St CA 1-3363 
*Pugh Co C L 2144 Riverside Dr HU 8-4855 
Roth Sales Co Mike Hdars Cleveland 

Walter-Rahe Co Box 212 (Worthington) FR 2-7819 


DAYTON 
*Bear Corp Neal Hdgrs W Richfield 
Beedle Equipment Hdgrs Cincinnati 
Boehme Associates B-4 Talbott Bldg FU 8188 
Bruno L D Far Hills Branch PO Box 61 WA 8703 
Burtner R K Far Hills Branch PO Box 529 0X 3980 
Carney & Assoc Jack 938 Knott Bldg FU 3943 
Crossley & Assoc Alfred Hdgrs Chicago 
Epps & Fedotin 1434 Vancouver Dr TA 9345 
Grimm A N 1731 Ruskin Rd OR 1496 
Henger-Fairfield Co Hdgrs Cleveland 
Jay Eng’g Co 1721 E 3 St KE 215] 
Klein Wm 1472 Earlham Dr RA 0943 
Kohler Assoc Ernie 40 Greenhouse Dr OX 2813 
Magee Edward E 5845 Paddington Rd OX 2333 
Nace Co Allen Hdqrs Brecksville 
Odell Co M P Hdars Cleveland 
Ohmer George H 235 Southern Rd WA 3761 
Satullo Co Hdars Royal Oak Mich 
Teplitz & Co Harvey 3564 Stanford Pl OR 9178 


LIMA 
Hecht Co Fred J 1832 Wendell Ave 9-4378 


LONDON 
Schenck Assoc Earl W PO Box 223 LO 155 


WEST RICHFIELD 
*Bear Corp Neal 3435 Streetsboro Rd OL 


WORTHINGTON 
*Weller-Rabe Co P 0 Box 212 TU 5-7819 


Oregon 
PORTLAND 
Bowers Robert S Hdars Seattle Wash 
*Burcham Co Don H 510 NW 19 Ave CA 7-3830 
Carlson Co Fred W Hdars Seattle Wash 
Eckersley James W 3150 SW Hamilton St CA 8-0308 
Hawthorne Electronics 700 SE Hawthorne Blvd FI 
2375 
Lee Co D M Hdars Seattle Wash 
*Legg Co Richard 3834 SE Milwaukee Ave BE 6 
8918 
*Minthorne Co L L 7521 NE Glisan St KE 3-0010 
troum Co S N Hdars Seattle Wash 
*Weber Co Dale 234 Sherlock Bldg AT 5403 


Pennsylvania 
PHILADELPHIA AREA 
*Andco Sales Eng'yg 5823 Greene St VI 4-9100 
*Benge J R 25 S Easton Rd (Glenside) TU 7-1325 
*Biggs & Co J Alam Box 450 (Doylestown) 9457 
Blumenstein Assoc 14 Trent Rd MI 9-9523 
*Boenecke Assoc 638 Penn St (Camden NJ) WO 
4-8650 
Braddock Edward (Haddontield NJ) HA 9-0087 
Brautigam E H 4141 Stirling St 
*Brookfield R F 5S Cricket Ave (Ardmore) M 
2-6911 
Burlingame Assoc (Upper Darby) Hdars New York 
City 
*Cooper Richard 3507 Wellington MA 4-5486 
*Cordray W Henry 18 W Chelton Ave VI 8-0447 
*Danco Corp (Fairview Village) BR 5-2600 
Densham Harry W 250 S 17 KI 5-1947 
Dienes Co H L 1505 Papermill Rd (Erdenheim 
CH 7-3454 
Doull Co Harry A 2342 Cheltenham Ave WA 4-7625 
104 Essex Ave (Narberth) MO 


Duncan & Assoc William | 5452 Charles St CU 
9-7525 


Egan M J 237 Kenilworth Ave LI 8-849] 
*Edmunds E J 102 N Lexington (Havertown 


330 


REPRESENTATIVES ("REPS") 


*Estersohn Harry 395 E Cliveden St VI 8-2836 


*Friedman Martin 1006 Western Sav Fund Bldg 
PE 5-4778 

*Fryburg Charles H 111 S$ 22 St RI 6-5699 

Gatty Sidney 11 N Clermont Ave (Margate NJ) 
2-1361 

Gawler-Knoop (Wyncote) Hdgrs Roseland NJ 

Girard Co W 715 Fairfield Rd (Glenside) TU 


l 
Charles R Hillview Rd Box 144 (Paoli) 

EL 6-2266 

Hilliard Assoc 1125 Old York Rd (Abington) TU 
4-6100 

*Humes Jr David 7416 Shisler Ave Ft 2-5348 

*Jeffries S A 105 Forrest Ave (Narterth) MO 
4-8500 

*Keefe Electronic Sales 228 E Kings Hwy (Haddon- 
field NJ) 9-4650 

Kriegner Sales 300 S Broadway (Camden NJ) WO 
3-5951 

*Leban & Graham 1412 Manoa Rd MI 9-9822 

Lewis Herman 1622 68 Ave LI 8-1281 

*Lowery Inc L D 50 E Wynnewood Rd (Wynnewood) 
MI 2-9100 

*Macdonald Inc S K 1531 Spruce St KI 5-1205 

*Maguire & Co J A 116 N 7 St (Camden NJ) WO 
6-3118 

Massey Assoc 529 Brockhurst Ave (Narberth) MO 
4-4200 


*Moyer H A PO Box 14 (Haddonfield NJ) 9-6347 

*Muckenfuss T F & Tanner St (Haddonfield NJ) 
9-8533 

*Muggelworth J C 324 Haddon Ave (Collingswood 
NJ) 5-7200 

Naudain L Parker Suburban Sta Bldg RI 6-3185 

*Newson Jr C H 150 Terminal Ave CH 8-0282 

*Nolan J J 314 W Sparks St WA 4-1595 

Oral Co John F Box 346 (Bryn Mawr) LA 5-6212 

*Paragon Sales Co 111 S 22 St RI 6-5699 

Pearl Eng'g & Tool Co 8056 Rodney St LI 8-4103 

Pearscn Sales Rt 1125 Old York Rd (Abington) 

*Perna Co Frank J 2015 Chestnut St LO 4-3954 

*Quinlan D G 4700 Frankford Ave JE 3-0650 

*Randall Co Ken 121 N Broad St LO 4-2151 

Relinger Co A R 3617 N 8 St SA 2-0500 

Robinson | E 7404 W Chester Pike (Upper Darby) 
FL 2-7017 

*Shelps George A 1625 Spruce St KI 6-1066 

Slubin & Co Lewis 2305 Fairmount Ave ST 7-2072 

*Stinson J T 219 Sagamore Rd (Havertown) HI 7- 
0922 

*Stobbart A J 56-14 Revere Rd (Drexel Hill) CL 
9-3881 

*Stratton Co C H 7852 Montgomery Ave MA 5-2231 

Taylor Co Morris F Hdgrs Silver Spring Md 

*Tech Representation 25 S Easton (Glenside) TU 
7-1325 

*Trinkle Wilmer S PO Box 40A (Hatfield) SO 
3-9425 

Weber Linz Assoc 238 Sholmire St CH 3161J 

*White H J 1839 W Albanus St MI 4-1880 

*Willlams V W 5 Circle Dr (Margate NJ) AT 
2-7859 

*Wright Al 33 E Golf View Rd (Ardmore) 


TTSBURGH 

Clark Co Russell F 1404 Clark Bldg AT 1-8089 
Levine Albert 11 Jonquil Pl LI 1-7027 

*Lips E C 1565 McFarland Rd FI 1-5100 
Lowry-Dietrick Co 1404 Swantok St WA 1-2959 
Odell Co M P Hdars Cleveland 

Olsen Co John O 104 E Lathan Dr CA 2729R 
*Podolny James H 4716 Coleridge St HI 1-0800 
Ransford Co H E Grant Bldg GR 1-1880 

Squires Co M B 1 Cedar Blvd FI 1-6673 

Stover & Co S H 5495 Penn Ave EM 1-7533 
*Tanner & Covert 300 Mt Lebanon Blvd LO 1-5067 
Taylor Co Morris F Hdars Silver Spring Md 


READING 
Beil Thomas H 3623 Jacksonwald Ave Esterly 5 
6837 
Loose & Co W L 646 Gordon St RE 2-7094 


Tennessee 

CHATTANOOGA 

Johnson Jesse P 413 Dome Bldg 5-3463 
KNOXVILLE 

Hough Co A R 3601 Chapman Hwy 7-6660 
MEMPHIS 

*Cartwright & Bean 1336 Madison Ave BR 5-1914 

Engelman Co A S 3205 Crump Ave 48-6263 

Moody Co Joe 1215 Central Ave BR 5-1067 


Texas 

DALLAS 
*Anderson Co Geo E 1901 Griffin St RI 5931 
*Antle G M 2154 W Amherst DI 7982 
*Aymond Co Edward F 4312 Maple Ave LO 5233 
Barnes Co Arnold 5526 Dyer St EM 6716 
*Berthold Sales Co 4411 Maple Ave LO 8329 
*Branum Co PO Box 10204 RI 4743 
*Campion Sales Co 9002 Chancellor Row FL 7-4095 
Communication Service 3209 Canton St PR 1852 
*Corry Co Hal E 6315 Hillcrest Ave JU 9172 
*Crockett-Land & Co 2204 Griffin St RA 5764 
*Delzell-Maynard Sales 3409 Oaklawn Ave JU 2411 
Green Co J A 6815 Oriole Dr DI 9918 
*Guenther J B 4533 N Central Expressway JU 

6286 
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Heidenreich Co 6115 Denton Dr Dallas Tex 
Phone Dixon 3389 
Heidenre 


& New Orlean 
Associated Ele 


*McKinney Sales J F 1330 N= Industrial Blvd 
ST 1997 
Packard Jim & Dave 5526 Dver St FO 8-5051 
*Schoonmaker Co J Y 2011 Cedar Springs St 3335 
*Smith Co J Earl 505 N Ervay St RA 2966 
*Smith Wm Jr 7614 Kaywood Dr DI 4519 
*Texport Co 726 Meadows Bldg FO 8-4422 
*Wilks Co Ernest | 1212 Camp St PR 2637 
Wright Industrial Prods 5738 N Central Expressway 
fi 2571 


*Young Jack 1431 Pleasant Dr EX 1-0988 


FT WORTH 


Harris Co 716 Dan Waggoner Bldg 0738 
Speirs Co M PO Box 11033 WA 3-88i1 
Thomson Eng’g Hdars St Louis 


HOUSTON 


Anderson Co Geo E Hdgrs Dallas 

Delzell-Maynard Sales Hdqrs Dallas 

Industrial Assoc Electronics 5911 E Lancaster Ave 
056 

*Klicpera Co M F Box 3113 JA 8459 

McKinney Sales Jack E Hdgrs Dallas 

Packard Jim & Dave Hdgrs Dallas 

*Smith Co J Earl Hdgrs Dallas 

*Willison Co G G 1821 W Alabama !U 1634 


WACO 


Brockenbrough & Sanders 500 Professional Bidg 
4-0441 


Utah 


Cluphf & Assoc Stan Hdgrs Denver 
*Gates Co 200 S Main St 9-1101 


SALT LAKE CITY 


Virginia 


ALEXANDRIA 


American Eng'g Equip P O Box 186 TE 6-1718 

Brown & Assoc W A 3610 Mt Vernon Ave OV 
3-6100 

Martin Ed 102 E Beal St (Highland Springs) 
FA 2503 


RICHMOND 


Ranson Wallace & Co Hdgrs Charlotte 
Simpson & Son P M 717 Byrd Park CT 4-0287 


Washington 


SEATTLE 


Backer Co J J 221 W Galer AL 6470 

Burcham Co Don H Hdagrs Portland 

Carlson Co F W 120 Dexter Ave EL 6630 
*Dooley J R 3606 Magnolia Blvd AL 3208 
*Drake Rush 1806 Bush Pl EA 1737 

*Haight Co Fred H 3212 Eastlake EA 1818 
Jensen Co Vernor 0 2616 2 Ave MU 2929 
Johnston Co Rav 11009 Evanston Ave EM 0956 
*Lee Co Dave M 2517 2 Ave MA 5512 

Legg Co Richard Hdgrs Portland 

Levinson Co Harry 1117 2 Ave MA 5317 
*Marsh Agencies 2601 1 Ave MA 8761 
*Merritt Co Ron 120 W Thomas GA 6644 
Norris Co G D 3010 1 Ave EL 1344 
*Northwestern Agencies 4130 1 Ave S EL 8882 
*Parscns & Co C B 3028 1 Ave MU 3933 
*Porter Co Burt C 4310 Roosevelt Way ME 6828 
*Stroum Co S N 1612 Broadway FR 7515 
Testco Boeing Field MO 4895 

*Wedel Co Frank 3215 Western Ave GA 0222 
*Widdekind Co M K 216 1 Ave N EL 6981 


SPOKANE 


*Quinn J P P O Box 7051 EM 6621 


Wisconsin 
MILWAUKEE 
*Aaron & Assoc | | 829 N Marshall St BR 6-8515 
Dickinson & Assoc E A 744 N 4 St BR 2-0517 
Laub Co Nick J Hdgrs Minneapolis 
Loeb Sales E R 5052 N Shoreland Ave WO 4-2155 


RACINE 
Darnold D H 914 Kentucky St ME 2-9644 


Canada 
MONTREAL 
*Pound H 5093 Randall Ave WA 3402 


TORONTO 
*Armstrong Allen Jr 700 Weston Rd RO 2-7535 
*Pointon C G 6 Alcina Ave OL 7984 


VANCOUVER 
*McLennan Ltd D Eldon 2191 W 1 Ave BA 288 


Hawaii 
HONOLULU 
*Brenna & Browne Inc PO Box 2098 26-5275 
*Piety Gene 2030 Home Rule St 8-3105 


LANIKAI 
Dougherty Enterprises 149 Kaimi St 26-5275 
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f j . ; ) . } V/| / 
AM phabetical Listing Oo / anupacturers 
WITH THE EXCLUSIVE 


LOCALIZER INDEX 


A listing of the names and addresses of manufacturers in the NDEX provides you with the shortest means of contacting 


electronic and allied industries. In the LOCALIZER INDEX a manufacturer. Symbols show type of representation: BO 
many manufacturers have listed home office telephone num signifies branch off; D distributor; DS distributor sales 
bers, executive personnel, brand names, products, branch GV government sales; IDS 


and regional offices as well as local reps. The LOCALIZER R rep; SE sales engineer 


ndustrial & distributor sales 


Abalon F C 
Abrams istrumer Lansing Mich 
Accurate 19'9 Blue Island Ave Chicago 6 Ill 
Accurate Insulated Wire 25 Fox St New Haven 1 Conn 
Accurate Paper Tube 806 N Peoria St Chicago 22 III 
Ace Coil & Electronics 916 Lincoln Metuchen NJ 
Ace Electronics 99 Dover St Somerville 44 Mass 
3644 N Lawrence St Phila Pa 
Pacific St Brooklyn 2 NY 
nics 800 N Pitt St Alexandria Va 
Colloids 95 Washington Pt Huron Mich 
Ackerman Engravers 458 Broadway New York 13 NY 
Ackerman-Gould Co 92 Bleecker St New York 12 NY 
Stamford Cont 


9 NY 

Americar 
Amer na Chicag 
American Electric sa 81 Applet Hol: oke 
Amer Elec Motors 2112 El Monte Calif 
American Electrical 

American Electrons 

American Electronic 

American Electr 

American Elite 


Civb Ave 


Div Buffalc 
1920 W Peterson 
282 Metuchen 
American Radio C 5 P Ave New York 22 NY 
American Radio Hdw y 1 psten Mt Vernon NY 
American Radionic 51 Austir Danbury Conn 
ar American Scientific Devel Atkinson Wisc 
Columbus 16 Ohi f vA M t A ' American Silver 36-07 Prince St Flushing 54 NY 
02 St LI City 1 R Ranisican Solder & Flas 
. V 1 St Newark 5 NJ . McC A t 44 American Sound Pr 
dams & Westlake 1025 N Michigan St Elkhar p A the American Speedlight 
(See page 343 for ting) lage 79 NY 
Adler Communications e evre New ) » A Instrun 1 f ’ Little erry J American Steel Package C 
imiral Corn 3800 Cortland §$ ricat | f Electroni W f wrence American Time Prods 580 
Inc Marine St 1 > Alco Mfg Co 4011 Cuming S mat et American Tower Co Shelby 
Electronics Oak Park 37 n cor Electronics 180 Lafayette e f American TV Inc 5050 N 
ivance Electronics 451 Highland Passa Alden Electr Q mrutce stboro Mass American TV & Radio 300 
Advance Instrument Belmar NJ Alden Produ 23 re n 5 Ames Mfg 4320 Park Ave 
Adva Relay 2435 N Naomi St Burbank Cal Alden Systems Washing S festboro ASS Amglo Corn 2037 W Divis 
Advanced Elect»*nics Rocky Hill Conn Alfax Paper & Eng'g AMI Inc 1590 Union Ave 
Advanced Vacuum Prods 18 Liberty St Stamford Conn Alford Mfg Co 299 Atlan Ave mn ass Amrerex Electronic 230 
Aero Instrument 11423 Vanowen N Hollywood Calif Alfred Electronics ] Aunerite Co 561 Broadway 
Aerolite Electroni 07 26 St Union City NJ Algo Inc 251 West pipe Corn 934 Charte 
Aerolux Light Corp 653 11 Ave New York 36 NY All American Tool 8027 Lawndale Ave kie EM 4 
Aeromotive Eouip 1632 Centrai Kansas City 8 Me Allard Instrument 146 E 2 Mineola 
Aeronautical Comm Equin 3090 S W 37 Miami 33 Fla All Channel Antenna 47-39 49 St Woodside 
ronautical Electric 5656 Northwest Hwy Chicago Il Allegany Instrument Co Cumberland Md 
ronautical Electronics P 0 Box 6043 Raleigh NC Allegro Electronics 226 N Y Ave Huntingt 
fg Middletown Ohio Allen-Bradley 136 W Greenfield Ave Milwaukee 
Aerorrojects Inc 310 E Rosedale W Chester Pa Alliance Mfg Co Alliance Ohio 
Acro Research Instru 315 N Aberdeen Chicag > TI Allied Chem & Dye 40 Rector New York 
Aero Srecialties Sutton Mas Allied Control 2 East End Ave New York 21 NY 
Aerovox Corn 740 Belleville New Bedford Mas Allied Engraving & Stamping 17 Elm St Buffalo 3 NY 
Aetna Suprly 15 N Hickory Arlington Hats Ill Allied Radio Corn 100 N Western Ave Chicago 25 Ill 
Affton Industries 8300 FlexOLite St Louis M Allied Recording 32-32 Greenpoint L. I. Citv 1 NY 
A'G'A Div 1027 Newark Ave Elizaheth 3 N! Allied Research and Eng 6916 Santa Monica Hollywood 
Ahrendt Instrument 4910 Calvert Colleqe Park Md Allis-Chalmers Mfg Co Milwaukee 1 
Ainslie Corn 312 Quincey Ave Quincy 69 Mass Allison Labs 14185 Skyline Puente 
Air Associates Inc 511 Jovee St Oranne NJ All Star Products Squire Ave Defiance 
Airborne Instruments 169 Mld Country Rd Mineola NY All-Tronics Inc 45 Bond St Westbury NY 
Aircom Inc Winthron 52 Mass Alonge Products 163 W 23 St New York 11 NY 
Aircraft Armaments Inc Cockeysville Md Alpar Mfg Corp 2910 Spring St Redwood City Calif 
Aircraft & Electronic Brownsburg Ind Alphaduct Wire & Cable New Brunswick NJ 
Aircraft Marine Prods 2100 Paxton St Harrisburg Pa Alpha Metals Inc 56 Water St Jersey City 4 NJ 
Aircraft Radio Corp Rononton NJ Alpha Wire Coro 200 Varick St New York 14 NY 
Airdesign Inc 241 Fairfield Ave Upper Darby Pa Alprodco Inc Mineral Wells Texas 
2 Ave Carman Schnectady NY A L Products Inc 311 Hickory St Kearny NJ 
s 369 Bayview Amitwille LI NY Altec Lansing 9356 Santa Monica Beverly Hills Calif 
25000 Miles Rd Cleveland 28 Ohic Alto Scientific 855 Commercial St Palo Alto Calif 
Airrax Produrts Middte River Baltimore 20 Md Aluminum Co of America Alcoa Bldg Pittsburgh 19 Pa 
Airtron Ine 1101 W Elivaheth Ave Linden NI Aluminum Mfn Co 1629 Portland Ave Louisville 3 Ky 
Airtronix Devel Corn 4992 Church Ave Brooklyn NY Ameico Inc 2040 Colo Ave Santa Monica Calif 
A-K Mfg 115 S Northwest Hwy Barrington II! Amerac Inc Wenham Mass 


me RQ Ma 


Amchenol Electr 
2101 Sn Ill 
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Arco Transformer & Elec 1602 S Hanna Ft Wayne Ind 
Aremac Assoc 50 S San Gabriel Pasadena 3 Calif 
Arenberg Ultrasonic Lab Jamaica Plain 30 Mass 
Arens Contre 2017 Greenleaf St Evanston Ill 
ARF Products 7627 Lake St River Forest III 
Arga Div Beckman Instruments S Pasadena Calif 
Aries Labs 270 Park Ave New York 17 NY 
Arkay Co 605 1 Ave S W Rochester Minn 
Arma Corn Roosevelt Field Garden City NY 
Armco Steel 703 Curtis St Middletown Ohio 
Armel Electronics 840 5 Ave Brooklyn 32 NY 
Arnold Engineering Co Marengo Ill 

Ar > 2.420 


398 Bdwy New Y 
York 18 
arn Ave Chicag 
V 42 St New York 
» 25 Bdwy New York 4 NY 
oselie St Mineola LI NY 
ts 585 Main St Chathar 
E Calif St 


14 Boerum St 


rk 1 
NY 


18 


p of Ameri 
34 New N . 
Culver City Calif 
Ange Calif 
Morr: NJ 


Ill 


les 


ct 


suette 
120 Conneaut 
nt Ave Et 


) Causeway St B 
PO Box 2128 Hartfor 
W State St Milwat 
101 \ elaware 
Arthu 
Ca 
ist 12435 & lid 


N High St Columbu 


New York 
l 45 New York 17 N 
7239 Clinton Rd Urner Darby 14 Pa 
265 Westwood Los Angeles 64 Calif 
12 Edgewood Ave Trumbull Conn 
Ave Attleboro Mass 
ranklin St Chicago 10 Ill 
Ave Brooklyn 17 NY 


Resear n l 
Applied Research Labs 
Anolied Science Corn PO 


A P W Co 72 W Main St Rockaway 4‘ Austin 2 bush 
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Autel Electronics PO Box 225 Linden NJ 

Autocrat Electronics Co 5024 Elm St Skokie Ill 
Automatic Electric 1033 W Van Buren Chicago 7 Til 
Automatic Metal Prods 315 Berry St Brooklyn 11 NY 
Automatic & Precision 252 Hawthorne Yonkers NY 
Automatic Processing 1335 N Wells St Chicago 10 Ill 
Automatic Radio Mfg 122 Brookline Boston Mass 
Automatic Switch Co 391 Lakeside Ave Orange NJ 
Automatic Temp Control 5212 Pulaski Phila Pa 
Autotron Co 128 W Main St Danville Ill 

Avery Adhesive Label Corp Monrovia California 

Ny ste Rea r n WwW bai Re } } f 


TD A 


5815 
ACF 
Bros 124-20 
Radio Eng'g 7 
e Sem & Co 63 
ound En 
CoN S itg 
oy Meter C 1050 
Baird Associates 3 Univer 
Baker Bros 1014 Post 


¢ 
or 


Ww 


ramus 


LI 


odsice 


NJ 


ck 
11 NY 


Cali 


oni { f 
Hillside NJ 
Cleveland 


Mor 
Ohi 


Gilbert Cincinnati 


tine Boont NJ 


tran 


Balla 
n St Fort 
Rockford 
wis Lewi 
& Williamson Upper Darby Pa 
Co L J 1614 Grafton Worcester 
Controls 700 Pleasant St Watertc 
Electronics 512 Broadway New Yor 
Mfg 227 Main St Belleville NJ 
Electronics 1000 Farmington Hartford Conn 
Mfg L J Everett 49 Mass 
Basler Electric Co 605 5 St Highland 
Bassett Inc Rex 1314 N E 17 Ct Ft Laude 
Batson Electronics J A Waterloo Nebr 
Baughman E J 1914 N Cogswell Fl Monte Cal 
Bausch & Lomb 628 St Paul St Rochester 
Bayside Watch Tool 20-20 Utopia Whitestone 
BDN Steel Erecting 82 W Wash Blyd Chicago 


l 
wit 


NY 


Le 


tt 
dale Fla 
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Bead Chain 201 Mountain Grove Bridgeport Conn 
Beam Industries 624 S Michigan Ave Chicago 5 III 
Beam Instruments 350 5 Ave New York 1 NY 
Bear Mfg Co 2016 5 Ave Rock Island III 

Beck Co Harold 3640 N 2 St Philadelphia 40 Pa 
Becker Electronics 1091 Rockaway 


Valley Stream NY 
Beckman Instruments 2500 Fullerton Rd Fullerton Cal 
Beckman & Whitley 985 San Carlos Ave San Carlos Cal 
Becks Inc 298 E 5 St St Paul 1 Minn 

Belden Mfg Co 4647 W Van Buren St Chicago Il! 


Bell Aircraft Corp P O Box 1 Buffalo 5 NY 
Bellaire Electronics 62 White St Red Bank NJ 
Bell 


& Gossett 8900 N Austin Morton Grove Ill 
& Howell 7100 McCormick Rd 
Bell Sound Systems 555 Marion Rd 
Bell Telephone Labs 463 West St 
Bendix Aviation Computer Div 
Los Angeles Calif 
Bendix Aviation Corp Eclipse-Pioneer Div 
Bendix 


Bell Chicago 45 Ill 


Columbus Ohio 
New York NY 
5630 Arbor Vitae 


Teterboro NJ 


Aviation Corp Friez Instr Div Baltimore 4 Md 

Bendix Aviation Pac Div 11600 Sherman N_ Holly 
wood 

Bendix Aviation Radio Div Baltimore 4 Md 
Bendix Aviation Red Bank Div Eatontown NJ 
Bendix Aviation Scintilla Div Sidney NY 
Bennett & Co Paul 230 E Ohio St Chicago 11 III 
Bennett Labs 2700 Bay Rd Redwood City Calif 
Benrus Watch Co 50 W 44 St New York NY 
Benson Lehner 11930 W Ol'mnic Los Angeles Calif 
Bentley-Harris Mfg Conshohecken 20 Pa 
Berg Mfg Corp New Cumberland Pa 
Bergen Labs 11 Godwin Ave Fairlawn NJ 
Bergen Wire Rope 455 Gregg St Lodi NJ 
Berkeley Div Beckman Instruments Calif 


Richmond 
Berkshire Transformer n 


New Milford Con 
Berlant Instruments 4917 W = Jefferson Los Angeles 


Berman Labs 112-03 Rockaway zone Park NY 
Berndt-Bach 69246 Romaine Ho!lywood 38 Calif 

Besko Mfg 32-37 Downing Flushing 52 NY 

Best Mfg 1200 Grove St !rvington 11 NJ 

Beta Electric Corp 333 E 103 St New York 29 NY 
Better Coil & Transformer Corp Goodland Ind 
Beva Lab 1640 Olden Ave Ext Trenton NJ 

Biddle Co James G 1316 Arch St Philadelphia 7 Pa 
B-1-F Industries 345 Hart Ave Providence Rl 
Bigelow Mfg 225 W Bigelow St Newark 8 N 


Bill Jack Scientific Instr Solana 


Biophysical Instr I 194 B e St 
Bird & Co 


R H 1 Spruce St Waltham M 
8 St Clevel 


rlow St Canaan Conr 
St Skokie Ill 
E Union St Pasadena 1 Calif 
er Mfg Co Towson 4 Md 
Corp Wyoming Pa 
Cleveland 3 Ohi 


Mfg Co 


N Hollywood C 
Ave Union NJ 

> Ave New rk 60 NY 
ic port Rd Ccncor 
Bridg rt Bra Co Bridge t Cor 

Bright Star Industries 600 Getty Ave Clift NJ 
Brilhart Plastics Corp P O Box 31 Mineola 

Brilmayer Labs E W 86 Fulton St New York 38 NY 
tol Co P O Box 
tol Eng'g Electroni 
Electrons 3-( R 
Industries 80 Shore Rd 
Radio Electr 1833 


1799 W 
Div 


aterbury Ccnn 
Bristol Pa 

i L I City 1 NY 
Port Washingt 


son Washington DC 
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Broadcast Equip Sp 


cialties 


P O Box 149 Beacon NY 


Broadway Coil Co 5 Broadway Chicayo 40 III 
Brooke Eng’g 4517 Wayne Ave Philadelphia 44 Pa 
Brown Equipment Co 128 N Main St Milltown NJ 
Browning Labs 750 Main St Winchester Mass 

Brubaker Mfg 9151 Exposition Dr Los Angeles 34 


Bruno-NY Industries 460 W 34 St New York 1 NY 
Brush Electroni 3405 Perkins Cleveland 14 Ohi 
Buchan Co R J P O Box 9 Bricelyn Minn 
Buchanan Electrical Products Dept TT Hillside NJ 
Buck Eng’g Co 37 Marcy St Freehold NJ 
Buckbee Mears Co 4th & Rosabel Sts St Paul 1 Minn 
Budd-Stanley Co 43-01 22 St Long Island City 1 NY 
Budelman Radio Corp 375 Fairfield Stamford Conn 
Bud Radio Ine 


R 

0 8B 817 Toled Ohi 

> Be Ave Pittst P 
A sid Ave W ide NY 
S] Py t St Broox!l NY 
F t tl 

1 S Wab Ave C | 
16 R Rd Chathan 
i lingt low 
walk ( 
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Cargo Packers 3720 14 Ave Brooklyn 18 NY 

Carling Electric 505 New Park W Hartford Conn 
Carol Cable 20 Central Ave Pawtucket RI 

Carol Electronics 315 W Stephen St Martinsburg W Va 
Carrier Case Co 1 W 34 St New York 1 NY 
Carruthers & Ferrantez 1501 Color Santa Monica Cal 
Carter Motor 2644 N Maplewood Ave Chicago 47 Il 
Carter Parts Co 213 W Institute PI Chicago 10 Ill 
Cascade Research Corp 53 Victory Lane Los Gatos Calif 
Caterpillar Tractor Co Peoria 8 III 

Cavitron Oscillator 2921 W Alameda Burbank Calif 
CBC Electronics Co 7601 N Howard St Phila Pa 
CBS-Columbia Inc 3400 47 Ave Long Island City 1 NY 
CBS-Hytron 100 Endicott St Danvers Mass 

Celanese Corp 180 Madison Ave New York 16 NY 
Centralab Div Globe-Union 938Y E Keefe Milwaukee 1 
Wis 


A 

AWA Bre & Browne 
Central Coil Co 1720 N Luett St Indianapolis Ind 
Central Electronics 1247 W Belmont Ave Chicago 13 III 
Central Porcelain Co Columbiana Ohio 
Central Research Labs Red Wing Minn 
Central Sales & Mfg 2 Richwood PI Denville NJ 
Central Scienti 1700 Irving Park Rd Chicago 13 1 
Central Transformer 910 W Jackson Blvd Chicago 7 I! 
Centran Inc PO Box 168 Greensburg Ind 
Century Electric Co 1806 Pine St St Louis 3 Mo 
Century Electronics 1333 N Utica St Tulsa 10 Okla 
Century Lighting 521 W 43 St New York NY 
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Cermaseal Inc Box 25 New Lebanon Center NY 
Ceramic Heater Cathode Resistor Keyport NJ 

Certified Radio Labs 5507 13 Ave Brooklyn 19 NY 
CGS Labs 391 Ludlow St Stamford Conn 

Channel Master Corp Ellenville NY 

Channer Corp 1488 Skokie Blvd Highland Park Ill 
Chase Brass & Conner Co Waterbury 20 Conn 

Chase Electronics 2631 Woodlyn Pasadena 8 Calif 
Chase & Sons 19 Highland Ave Randolph Mass 
Chatham Electronics 630 W Mt Pleasant Livingston NJ 
Chatillon & Sons John 85 Cliff St New York 38 NY 
Chemalloy Electronics Gillespie Airport Santee Calif 
Chemical Electronic Eno’a Matawan NJ 

Chesapeake Instrument Shadyside Md 

Chester Cable Corp Chester NY 

Chester Morton Electronics Chester Pa 

Chicago Condenser 3255 W Armitane Chicago 47 Ill 
Chicago Dial Co 2901 S LaSalle St Chicavo 16 III 
Chicago Electronic Eng’g 3223 Armitage Chicago 47 II! 
Chicago Industrial Instr 865 N Sangamon St Chicago 
Chicago Magnetic Control 1616 Damon Ave Chicago Ill 
Chicago Rivet & Mch 9600 W Jackson Bellwood II! 
Chicago Std Transformer 3501 Addison Chicago III 
Chicago Telephone Sup 1142 W Beardsley Elkhart Ind 
Chicago Tool & Eng'o 8283 S Chicano Chicano 17 Ill 
Chromatic TV Labs 1501 Broadway New York 36 NY 
Chu Assoc 634 Waverly St Framingham Mass 
Cinch-Jones Sls Div Cinch Mfg 1026 S Homan Chicago I! 


AMA 9 
inati St Zero Prods 2932 Readirg Cin-innati 0 

vinnati Time Recorder 173% Contest Ciscinnati A 

Cinema Eng'g Co Div Aerovox Corn 1100 Chestnut St 
Burbank Calif 

Cinema- Television Ltd Worsley Bridge Rd Lower Syden 
ham London SE 26 England 

Circon Component Goleta Calif 

Circuit Instruments 1927 1 Ave S$ St Petersburg Fla 

Circuitron Inc 155 W Main St Rockville Conn 

Citation Products 233 E 146 St New York 51 NY 

City Marking Devices 12 Spruce St New York 3 

Clairex Corn 50 W 26 St New York 10 NY 

Clare & CoC P 3101 Pratt Blvd Chicago 45 Ill 

Claremont Tube 36-02 35 LIC NY 

Clark Controller 1146 E 152 St Cleveland 10 Ohio 

Clarostat Mfg Co Washington St Dover NH 

Clary Corp 408 Junipero St San Gabriel Calif 

Clear Beam TV An'‘enna Canona Park Calif 

Clegg Labs Ridgedale Ave Morristown NJ 

Cleveland Container 6201 Barberton Cleveland 0 

Cleveland Instrument 7 Carnegie Ave Cleveland 0 

Cleveland Metal Srnec 1783 E 71 St Clevelend 0 

Cleveland Wire Cloth 3573 E 78 St Cleveland 5 Ohio 

Clevite Transistor Prods; Wltham M> 

Clifford Mfg Co Grove St Waltham 54 Mass 

Clifton Precision Products Clifton Heiahts Pa 

Cline Electric Mfg 3405 W 47 St Chicago III 

Clippard Instr Lab 7350 Colerain Cincinnati 24 Ohio 

Clouth-Brentle Co €914 Breadwa:’ Chicaro 4° Til 

Clum Mfg Co 611 National Ave Milwaukee 4 Wisc 

Coast Coil 5333 W Washington Blvd Los Angeles 16 

Coaxial Connector Co 37 N 2 Ave Mt Vernon NY 

Cobehn Inc Passaic Ave Caldwell NJ 

Cohn Corp Sigmund 121 S Columbus Mt Vernon NY 

Coil Co of America 207 Washington St Northvale NJ 

Coil Eng’g & Mfg 200 Main St Roanoke Ind 

Coilcraft Inc Cary III 

Coil Winders Inc New York Ave Westbury NY 

Coil Winding Equip 19 Maxwell Ave Oyster Bay NY 

Coils-Electronics Co 2943 N 2 St Philadelphia Pa 

Cole Instrument Co 1000 N Olive Anaheim Calif 

Cole Radio Works 86 Westville Ave Caldwell NJ 
Coleman Cable & Wire 4515 W Addison Chicago 41 III 


Coleman Instruments 318 Madison St Maywood III 
Collectron Corp 216 E 45 St New York 17 NY 
Collins Audio Prod Co Route 29 Mountainside NJ 
Collins Radio Co 855 35 St NE Cedar Rapids Iowa 
Colonial Insulator Co 945 Grant St Akron 11 Ohio 
Color Converter 116 S Chauncey St Columbia City Ind 
Colortone Electronics 200 Frank Rd Hicksville NY 
Color TV Inc 973 E San Carlos Ave San Carlos Calif 
Columbia Records 799 7 Ave New York NY 
Columbia Technical Corp 5 E 57 St New York 22 NY 
Columbia Wire & Supply 2850 Irving Park Chicago 18 
Columbian Carbon 380 Madison Ave New York 17 NY 
Columbus Process State & Mapleton Columbus Ind 
Columbus Research & Devel Columbus Nebr 
Colvin Labs 364 Glenwood Ave E Oranne NJ 
Comar Electric Co 3349 Addison St Chicago 18 III 
Commercial Ontical 118 RBridoe Huntingdon W Va 
Commercial Plastics 2806 W North Ave Chicago 47 Ill 
Commercial Radio-Sound 652 1 Ave New York 16 NY 
Commonwealth Wire & Cable Sutton Mass 
Communication Accessories Hickman Mills Mo 
Communication Measurements 350 Leland Plainfield NJ 
Communications Co Coral Gables Fla 
Computer Control 92 Brorwd Rahson Park 57 Mass 
Computer Instruments 1964 Utica Ave Brooklyn 34 NY 
Computer Measurements 5528 Vineland N Hollywood 
Computing Devices of Can PO Box 508 Ottawa Can 
Conant Labs 6500 ‘0’ St Lincoln Nebr 
Condenser Prods 140 Hamilton St New Haven Conn 
Condor Radio 4068 E Paseo Grande Tucson Ariz 
Conn Hard Rubber Co 407 East St New Haven 9 Conn 
Conn Ltd C G 1101 E Beardsley Ave Elkhart Ind 
Conn Marine Instrument Co Essex Conn 
Conn Telenhone & Elec Corp Meriden Conn 
Connector Corp of Amer 3723 Burton Burbank Calif 
Connector Corp 6025 N Keystone Ave Chicago 30 Ill 
Conolite Div Continental Can Co Wilmington 99 Dela 
Conrac Inc 19217 E Foothill Blvd Glendora Calif 
Conrad Inc 141 .lefferson St Holland Mich 
Consolidated Avionics Ludlow & Canal Stamford Conn 
Consolidated Electrodynamics Pasadena Calif 
Consolidated Vacuum 1775 Mt Read Rochester 3 NY 
Constantin & Co L L Route 46 Lodi NJ 
Constantine Eng'g Labs PO Box 555 Mahwah NJ 
Continental Carbon 14999 Lorain Avo Cleveland Ohic 
Continental Communications 452 W Chicago Ave Chi- 
cago 10 Ill 
Continental Connector 30-30 Northern Blvd LIC 1 NY 
Continental-Diamond Fibre Newark Dela 
Continental Electric Co 325 Ferry St Newark 5 NJ 
Continental Electronics 302 Oakland St Brooklyn NY 
Continental Electronics 421? S Rurkner Dallas 27 Tex 
Continental Wire Corp Wallingford Conn 
Control Components Co 1 Holden St Brookline 46 Mass 
Control Corp 718 Central Ave S Minneapolis 14 Minn 
Control Products 306 Sussex St Harrison NJ 
Control Srecialist: 115 F Arbor Vitae Jnnjewerd Cal 
Controls Corp 9555 Soreng Ave Schiller Park Ill 
Cook Co Frank R 600-Mile High Center Denver 2 Colo 
Cook Electric Co 2700 Southport Ave Chicago 14 III 
Cook Labs 101 2? St Stamford Conn 
Co-Operative Industries 100 Oakdale Rd Chester NJ 
Cooper Electronics 54637 Tulip Philadelphia 24 Pa 
Copperweld Steel Co Wire & Cable Div Glassport Pa 
Corbin Corp 5419 56 PI Riverdale Md 
Cords Ltd Div Essex Wire DeKalb Ill 
Cornell-Dubilier Electric 333 Hamilton S Plainfield WJ 
Corning Glass Works Corning NY 


Ma 


Cornish Wire Co 50 Church St New York 7 NY 
Cortland Industries 4545 W Cortland St Chicago 39 
Cosmic Radio Corp 853 Whittier St New York 59 NY 
Cosmo Eng'g Labs Mountain Ave Hackettstown NJ 
Cossor (Canada) Ltd 301 Windsor St Halifax Can 
Coto-Coil Co 65 Pavilion Ave Providence 5 RI 

Couch Co S H 3 Arlington St Quincy 71 Mass 


Counter *& Control 5°25 We Ele tri 
Courter Products Boyne City Mich 
Cousino Inc 2325 Madison Ave Toledo 2 Ohio 

Cox & Co 115 E 23 St New York 10 NY 

Craig Svstems Inc 90 Holten St Danvers Mass 

Cramer Co R W Centerbrook Conn 

Crane Packing 1801 Belle Plaine Chicago 13 III 

Cratex Mfg Co 81 Natoma St San Francisco 5 Calif 
Creative Enag’a 1°R1G6 Ruvhan’ Ried N Holl word Calif 
Crescent Eng'g & Res 11632 McBean St El Monte Calif 
Crescent Industries Inc 5900 W Touhy Ave Chicago 
Crest Transformer 1834 W North Ave Chicago 22 III 
Croname Inc 3701 Ravenswood Ave Chicago 13 Ill 
Crosby Enterprises 9028 Sunset Blvd Los Angeles 46 
Crosby Labs Box 233 Robbins Lane Hicksville NY 
Crosley Div Avco Mfg Corp Evendale Cincinnati 15 Ohio 
Cross Co H 15 Beekman New York NY 

Crouse-Hinds Wolf & 7 North Sts Syracuse 1 NY 
Crowley Co Henry L 1 Central Ave W Orange NJ 
Crown Controls 40 S Washineton St New Bremen Ohio 
Crown Eng'g Sta B Box 6127 Albuquerque NM 

Crown Industrial Prods Woodstock III 

Cryco Inz 1138 Mission St South Pasadena Calif 


Milwaukee W 
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C-Thru Ruler Co 827 Windsor St Hartford Conn 
Cubic Corp 2841 Canon St San Dieno 6 Calif 
Culbertson Co G K Palos Verdes Estates Calif 
Cunningham Son & Co James Rochester 8 NY 
Curtis Assoc 24 Woodland Ave San Rafael Calif 
Curtis Devel & Mf 318 N 23 Milwaukee W 
Curtiss-Wright Corp Electronics Div Carlstadt NJ 
Custom Components PO Box 248 Caldwell NJ 
Cutler-Hammer 315 N 12 St Milwaukee 1 Wis 
C-W Mfq Co Box 2065 El Monte Calif 
Cycle Transformer 356 Glenwood Ave E Orange NJ 
Cyclohm Motor Corp 209 W Jackson Chicago III 
Dage Electri: Co Beech Grove Ind 
TV Div Produ ts Michigan City Ind 
Produc 


Thomosan 


Inc P O Box 136 Columbus Nebr 


Kk 


Dalmotor Co 1375 Clay St Santa Clara Calif 
Dalmo Victor 1414 EI C Real San Carlos C 
Damro-Chaser Inc 1440 Ridgewood Hendersonville 
Danbury-Knudsen Inc Box 170 Danbury Conn 
Daniels Inc C R 75 West St New York 6 NY 
Dano Electric Co Winsted Conn 
Dante Elec Mfg Bantam Conn 
Data’ Corp Newton Highlands 
Datran Eng'g 3613 Aviation Manhattan 
Labs 145-68 228 St Sorinafield 
Co Route 10 Livingston NJ 
Davenrort Mfg 1713 N Ashland 
Labs 4705 Queensbury 
Davies Molding Harry 


Davis Electric C 


amino 


atic 61 Mass 
Bea h Cali 
Davelle 


Daver 


Gardens 


Ave Chicago 22 Il 
Davies Rd Riverdale Md 
Care Girardeau Mo 
Electronics 4002 W Burban B 
Electric Corp 887 Main St 
Instrument Archibald Pa 
Pacific 3039 Nebraska Santa 
Potentiometer Div W Los Angeles 
Aviat & Radio Vandalia Ohio 
Deajan Inc J C 1770 W Berteau Ave Chicago 13 II 
Dearborn Electronics 231 S LaSalle St Chicago 4 
Decatur Electronics 203 Orinoco Dr 
is Inc 50 W 57 St 
730 Hooker 
11828 W 
ent 815 


hicrowave 


Davis irbank Calif 
Daystrom 
Daystrom 
Daystrom 
Daystrom 


Daytor 


Monica Calif 
Calif 


New York 
St Denver 
Jefferson Culver 
Clark Ave St Louis 
Wakefield Mass 
St S Hacken 
Northern Blvd L I City NY 
General Motors Kokomo Ind 
607 Cedar St Boonton 
1 St New York 13 NY 
yow St Philadelphia 
Wahash Ind 
icts PO Box 5042 Philadelphia 11 Pa 
5 Dr Dayton 9 Ohio 
Pasadena 1 Calif 
ckville Conn 
N Sheridan Rd Chicago II! 
p 928 Vineland N Hollywood Calif 
ls 1650 Broadway Redwood City Calif 
ls Norwood Unit Norwood Mass 
7000 Avalon Bivd Los Angeles 3 Calif 
Tobe Providence Hwy 


NY 
4 Colo 


2 Mo 


Wesley 


Div 


NC 


NY 


1428 N Wells St Chicago 10 Il 


Poughkeepsie NY 


iil 
Brightwaters NY 


City Calif 


Norwood Mas 


Donner Scientific 


Dormeyer 


2829 St 
is 3418 N Mi 
Dorne & Margolin 30 Sylvester 
Douglas Aircraft 3000 Ocean 


Doug r pechwo 


Berkeley 10 Calif 
» Ave Chicago 41 Iil 
St Westbury NY 
Park Santa Monica Calif 
i Ave New Rochelle NY 
folk Ave Boston 19 Mass 
ren Minn 
Ave Westminster Md 
anta Barbara Calif 
St Chicago 22 Ill 
Ave Pasadena 8 Calif 
i St Detroit 7 Mict 
Ideco C Michigan Ave Columbus & Ohio 
Wilbur B 18 McCarter Hwy Newark 4 NJ 
rris Cr 201 Middlesex rrison } 
235 Penr 


Ind 
I S 


102 E Gutierrez 
1713 


Dresser 
Driver 
Driver-H 
Dub 
Du-C 
Dudek 
DuKane 
DuM 
DuM 
DuM 
ton 


mw D 


Cer 


evelopment 


mic 


Dunlee 
Dunn E 
Duotone 
DuPont 
Durakool 
Duralith Cor 
Duramark Inc 
Durant Mfg Co 
Durez Plastics 


Nemours & Co E I Wilminator 
1910 N Main St Elkhart Ind 
1025 Race St Philadelrh 
2 Secatoag Ave Port 
1925 N Buffam St Milwaukee 1 Wis 

Div Electrochemical N Tonawanda NY 
Dwyer Eng’o Co PO Box 452 Nashua NH 

DX Radio Products 2300 W Armitage Chicago 47 Ill 
Dyna-Empire Inc 1075 Stewart Ave Garden City NY 
Dynamic Electronics 73-39 Woodhaven Blvd Forest 

Hills NY 

Dynamu Magnetronics 
Dynavox Corp 40-05 
Dynotron Corn 
Eagle Electr 


ia Pa 
Washingt NY 


21 N 3 St Minneapolis 1 Minn 
21 St Long Island City 1 NY 
13111 Shaker Sq Cleveland 20 Ohio 
nics 177 Hart St New Britain Conn 
Eagle Picher Co 900 American Bidq Cin-innati 1 
Eagle Signal Corp 202 20 St Moline II 

Eastern Air Devices 285 Central Ave Dover 
Eastern Industries Inc 100 Skiff St Hamden 
Eastern Mike-Stard 56 Christonher Brooklvn 12 
Eastern Prec Resistor 675 Barbey St Brooklyn 7 
Eastern Smelti 109 W Bronkline Roston Mass 
Eastern Specialty 3617 N 8 St Philadelphia 
Easy-Up Inc 908 State St Racine Wisc 

Eaton Associates Moodus Conn 
Ebcor Products 87 Merrick Rd 
Eberline Instrument x 1 
Ebert Electronics 


Baldwir 
39 Santa 


NY 
Fe 


nantown Pt 
ranklin Minneapolis 
Foothill Pasadena 
Worcester & Mass 
Instr Div 93 Lakeside 


itladelphia Pa 
Minn 
Calif 

St 
homas A Ave 
St Brookly 
3 NJ 


NY 


Edu-Craft Ss 45 12 Av 
Eeco Products 506 ‘ n A 
Egan Lab 

Eicor In \ 
Eidson Electronic 
Eisler Eng’g 7 


Whitestone 
na Calif 


NY 
NY 
Texas 


Bruvo Calif 


4213 S Broadway Los Angeles Calif 


Liberty St 
rkside 


38 NY 
Com 
renton 8 
City 1 NY 
Island Ill 


New York 
Dr Greenwich 
mitage Ave T 


7 hve tone, Island 
127 St Blue 


f 


Diamond 

Diamonite 
Diatron C 
Dice Co J 
Diehl Mfg 
Dielectric 


NJ 


1186 Finderne Ave Somerville 
4 5 Chicag 


Mate N Ravenswoc 
L ctr r n g mond Me 
Dietz & C enry G 12-16 Astoria Blvd L 
& Mfg Co Grandview 13 M 
2669 S Myrtle Ave Monrovia Calif 
PO Box 139 Seymour Conn 
) 207 E 6 St Dayton 2 Ohi 
d-Union Stamp 81 Washington Boston M 
Comrass & Instr Boeing Field Box 37 


Dietz Design 


Gray ( 


Broadway Kansas City 5 Mo 


muth 2517 E Norwich St Milwaukee Wisc 


254 N Laurel Ave 
rp 1400 Soldiers Field Rd Bost 
Wilkens 1907 Summit Ave Union 

S 21 St Irvington 11 NJ 
987 Franklin St Detroit 


Des Plaines Til 
City 


Mict 
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Seattle 


35 Mass 
NJ 


Eico Corp “M*’ St below 
Elcraft Electronics 32-28 
Eldema Corp 9844 Remer 
Eldico of NY Inc 72 E 
Electralab Div 

Electra Mfg Co 
Electran Mfg Co 
Electrend Products 
Electric Auto-Lite 


Erie 
49 St Long 


St El 


Philadelphia 24 Pa 
Island City NY 
Monte Calif 
2 St Mineola LI NY 
Farrington Needham Heights 
4051 Broadway Kansas City 
1901 Clybourn Ave Chi 
St Joseph Mich 

& Cable Port Hur 


Mass 
1l Mo 
14 Ill 


igo 


Mich 


June 1956 


Electric 
Electric 
Electric 
Electric 


rl " 


e 


Electric Regulator 


Electric 
Electric 


Solder 


ing 


Specialty 
Ss 


Electrometric 


Electr 
Electrom 
Electr 
Electron 


Motive 
Enterr 


Mfg 
rises 


» Ridgefield 


4 


Crouch Ro 


Willimantic Conn 


6917 


ng 


W Star 
Branch 


nley 


NJ 


Burbank 


rafield 


Loyola 


A 
NJ 


hecte 
reste 


Ave Berwyn 


l Mass 


Chicago 8 Ill 


Detr 


it 7 Mic 


Angeles 


Calif 


Ave Chicage 
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Electronic Instrument 84 Withers Brooklyn 11 NY 
Electronic Machine Parts 204 Lafayette St New York 
Electronic Measurements Eatontown NJ 
Electronic Mechanics 101 Clifton Blvd Clifton NJ 
Electronic Mfg 227 W Chestnut Ave Monrovia Calif 
Electronic Parts Mfg 508 25 St Union City NJ 
Electronic Plastic 130 St & 90 Ave Queens 18 NY 
Electronic Processes 2190 Folsom St San Francisco 
Electronic Production 138 Nevada St El Segundo Calif 
Electronic Products 111 E 3 St Mt Vernon NY 
Electronic Protection 452 W Chicago Ave Chicago II! 
Electronic Rectifiers 2102 Spann Ave Indianapolis 3 Ind 
Electronic Research Assoc 67 E Centre St Nutley 10 NJ 
Electronic Specialty 5121 San Fernando Los Angele 
Electronic Test Instr 13224 Livernois Detroit Mich 
Electronic Transformer 79 Washington St B’kl n NY 
Electronic Tube 1200 E Mermaid Lane Philadelphia Pa 
Electronic Utilities 153 W Huron Chicago 10 Ill 
onics Corn of Amer 77 Bdwy Cambridge 42 Mass 
s Devel 3743 Cahuenga N Hollywood Calif 
Research P O Box 327 Evansville 4 Ind 
Electron Products 430 N Halstead Pasadena Calif 
Electron-Radar Prods 4806 W Chicago Chicago 51 
Electrons Inc 127 Sussex Ave Newark 3 NJ 
Electro-Fhysics Co 287-P Broadway New Ye 
Electro Products 4501 N Ravenswood Ave Chicago 
Electro-Pulse Inc 11861 Teale St Culver City Calif 
Flectro-Seal Corn 946 North Ave Desnlaines III 
Electro-Snap Switch 4218 W Lake St Chicago 24 Ill 
Electrosonic Specialties Upper Darby 14 Pa 
Electro-Sound Corn 115 Halleck St Boston 20 
Electro-Switch Controls 5755 Camilla Culver 
Electro Switch Corn Weymouth 88 Mass 
Electro Tec Corn 4 Romanelli Ave S Hackensack 
Electro-Voice Inc Buchanan Mich 
Electrovox Co 60 Franklin St East Orange NJ 
lectyme Motor Products Genoa Ill 
Elgin Flectronic Corn Box 13 Bluffton Ind 
ners Corn 901 N Liberty St Eloin Il 
hemiral Co 2208 Oakton St Evanston Ill 
G D 4028 N American St Philadelphia Pa 
548 W Monroe St Chica Tl 
7?) Boulevard Kenilworth NJ 
Po 1] Kingshridee New York 63 NY 
1 W Cullom Chicago 18 Til 


in Corp 109 W Station St St Anne TI! 
Penn Ave Mavfield 1 Pa 
ducts 775 39 St Brooklyn 32 NY 
673 Elton Ave New York 51 NY 
1 Corp 805 E 7 St St Paul Min 
Emerson & Cuming 869 Washington St Canton Mass 
Emerson Plastics 564 3 Ave New York 16 NY 
Emerson Radio & Phono 14 & Coles Sts Jersey City 
Emmett Mach 44 E Turkeyfoot Lake Rd Ak 
Emoire Devices 38-15 Bell Blvd Bavside 61 NY 
Fmoire Electroni Co 166 River St Paterson 1 NJ 
Emse Mfn Box 2098 Term Annex Los Angeles 
Endev Cory 161 E California St Pasadena Calif 
Engelhard Inc Chas 850 Passaic Ave E Newark NJ 
Engineered Magneti 11818 Teale St Culver City Calif 
Enn'g Associates 434 Patterson Rd Dayton 9 0 
Eng’g Co 27 Wright St Newark 5 NJ 
Ena'g Developments P 0 Box 149 Newport RI 
Ene'a Research & Devel Addison III 
Enthoven Solders 113 N Water St Rocheste 
Entron Inc Bladensburg Md 
Environmental Equip 369 Linden St Brooklyn 
Epco Electronics Inc 140 Liberty St New York 
Enco Products 2500 Atlantic Ave Brooklyn 7 NY 
Ensco Inc 588 Commonwealth Ave Boston 1 Mas 
Epsylon Sound Accessories The Barons St Margarets 
Twickenham Middlesex England 
Equioment Crafters Inc River Edge NJ 
Equinto Aurora Il 
Eraser Co 1068 S Clinton St Syracuse 4 
Erca Tool Die 19 Ash St Brooklyn 22 NY 
rco Radi ] 37 Stewart Ave Garde 
Addison Ill 
Corp 644 W 12 Erie Pa 


iates W A 825 Haves Ave Racine Wis 

rwood c 1770 W Berteau Ave Chicago 13 Til 

534 Bergen Blvd Palisades Park NJ 
c 1 Co 6961 Vine St La Grange Til 
spey W 57 St New York 19 NY 
s Instrument Co 96 S Washinaton Ave Bergenfield NJ 
sser Maurice H 113 N Water St Rochester NY 
ssex Electronics 550 Srringfield Berkeley Heights NJ 
Essex Wire Corp 1601 Wall St Ft Wayne 6 Ind 
Esterline-Angus Co P 0 Box 596 Indianapolis 6 Ind 
Etched Products 39-01 Queens Blvd L I City NY 
Eugene Eng’g Co Hyde Park 36 Mass 
Eureka X-Ray Tube 3250 N Kilpatrick Ave Chicago 
Eutectic Welding Alloys 40-49 172 St Flushing 58 NY 
Exact Weight Scale Co 944 W 5 Ave Columbus Ohio 
Executone Inc 415 Lexington Ave New York 17 NY 
E-Z Wav Towers 5901 © Renadwav Tamna Fla 
Faber Mfg Co Merle 35 Stillman San Francisco Calif 
Factory Enterprises 3431 Butler St Pittsburgh 1 Pa 
Fada Radio & Electric 525 Main St Belleville 9 NJ 
Fafnir Bearing 37 Booth St New Britain Conn 
Fairbanks Wire Co 2287 Hollers Ave New York 69 NY 
Fairchild Camera & Instrument Corp Industrial 
Camera Div 88-06 Van Wyck Blvd Jamaica 1 NY 
Fairchild Controls Corn Components Div 225 Park Ave 
Hicksville L I New York 


E 
F 
E 
E 
E 
E 
E 


R A 


Fairchild Controls 200 Hudson St New York NY 
Fairchild Electrotechnics 118 E 16 Costa Mesa Calif 
Fairchild Guided Missiles Wyandanch NY 

Fairchild Record’y Ecuip Whitestone NY 

Falcon Electronics 308 William St Harrison NJ 
Fanon Electric 1550-09 South Rd Jamaica 33 NY 
Fansteel Metallurgical 2200 Sheridan Rd N Chicago III 
Farmer Electric Prods Newton Lower Fall 62 Mass 
Farnsworth Electronic 3702 E Pontiac Ft Wayne Ind 


Farrand Optical 4401 Bronx Blvd New York 70 NY 
Feay Co Neal 427 Olive St Santa Barbara Calif 
Federal Mfg & Eng’g 1055 Stewart Garden City NY 
Federal Sapphire Prods 292 Belmont Paterson 2 NJ 
Federal Screw Prods 3917 N Kedzie Ave Chicago 18 
Federal Shock Mount 1060 Washington New York 56 
Federal Telecommun Labs Nutley NJ 
Federal Telephone & Radio Div IT&T Clifton NJ 
Federal Tool Eng'y Cedar Grove NJ 
Feedback Controls Inc 1332 N Henry St Alexandria Va 
Feiler Ena’g 8026 N Monticello Ave Skokie Ill 
Femco Inc Irwin Pa 
Fenton Co 15 Moore St New York 4 NY 
Fenwal Inc Pleasant St Ashland Mass 
Ferranti Electric 30 Rockefeller Plaza New York 20 
Ferrara Inc 8106 W 9 Mile Rd Oak Park 37 Mich 
Ferroxcube Corp of America Saugerties NY 
Fidelitone Inc 6415 Ravenswood Ave Chicago 26 Il 
Fidelity Amplifier Co 703 W Willow St Chicago 14 II 
Field Electrical Instr 8 N Manheim New Paltz NY 
Fielden Instrument 2920 N 4 St Philadelphia 33 Pa 
Film Capacitors Inc 3400 Park Ave New York 56 NY 
Filtors Inc 30 Sagamore Hill Port Washington NY 
Filtron Co 131-05 Fowler Ave Flushing NY 
Finn & Co T R 200 Central Ave Hawthorne NJ 
Finney Co 4612 St Clair Ave Cleveland 3 Ohio 
Fischer & Porter 19 Warminster Rd Hatboro Pa 
Fischer-Smith Inc 164 State St W Englewood NJ 
Fisher Oscar Co 1000 N Division St Peekskill NY 
Fisher-Pierce Co 170 Pearl St S Braintree 85 Mass 
Fisher Radio Corp 21-21 44 Dr Long Island City NY 
Fish-Schurman Corp 70 Portman Rd New Rochelle NY 
Five Star Co 10 W Main St Plantsville Conn 
FKB Opticon Co 202 E Fairview South Bend 14 Ind 
Flahan Co 7517 Pelham Dr Cleveland 29 Ohio 
Fleetwood Corp 1037 Custer Dr Toledo 12 Ohio 
Flett Lab 3711 Marshall Rd Drexel Hill Pa 
Flexo Int'l Corp 3245 W Lake St Chicago 24 Ill 
Flexo Wire Div Copperweld Steel Oswego NY 
Flight Research Box 1-F Berd Airport Richmond 
Florman & Babb 68 W 45 St New York 36 NY 
Fluke Mfa J 1111 W Nirkerson St Seattle Wash 
Flush Wall Radio 1012 Cleveland Clearwater Fla 
Forbes & Wagner 345 Central Ave Silver Creek NY 
Ford Eng’a Co 129 East ‘‘A’ St Upland Calif 
Fordham Mfg Co 2220 Pearsall Ave New York 69 NY 
Ford Instrument 31-10 Thomson Ave L I Citv 1 NY 
Forest Electric Co 7216 Circle Ave Forest Park III 
Formica Co 4614 Spring Grove Ave Cincinnati Ohio 
Forter-Teichmann 1219 Clark Bidn Pittsb'rgh 22 P 
Fort Wayne Metals 3211 MacArthur Dr Ft Wayne 6 
Ind 
Foster Transformer 3820 Colerain Ave Cincinnati 23 0 
Foto-Video Labs 25 Amity St Little Falls NJ 
Fox Products 4720 N 18 St Philadelphia 41 Pa 
Franklin Electronics E 4 St Bridgeport Pa 
Franklin Fibre-Lamitex Wilmington 99 Del 
Frederick Tool & Eng'g Frederick Md 
Freed Transformer 1718 Weirfield St Brooklyn 27 NY 
Frenchtown Porcelain Muirhead Ave Trenton NJ 
Frequency Standards P 0 Box 66 Eatontown NJ 
Fretco Incorporated 406 North Craig St Pittsburgh 13 
Pa 


F-R Mch Works 26-12 Borough Pl Woodside NY 
Fugle-Miller Labs Central Ave Clark NJ 
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Furnas Electric Co 1000 McKee St Batavia III 

Furst Electronics Inc 3322 W Lawrence Ave Chi 
cago 25 Ill 

Fusite Corp 6000 Fernview Ave Cincinnati 13 Ohio 

Fuze-On Prods 101 N Hickory St Arlington Hgts 

Gabriel Electronics Needham Hats Mass 

Gaertner Scientific 1250 Wrightwood Chicago 14 Ill 

Gahagan Inc 11 W 4 St Bethlehem Pa 

Galbraith & Son 450 6 Ave New York 11 NY 

Gamewell Co Newton Upper Falls 64 Mass 

Gar de Mfg Co 588 Eddy Providence 3 RI 


A 8B 


i 


Gar Electrical Instr 92-15 172 St Jamaica 33 NY 
Garfield Wire Div Overlakes Corp Garfield NJ 

Garrard Sales 80 Shore Rd Port Washington NY 

Gates & Co Geo W Franklin Square LI NY 

Gates Radio Co 123 Hampshire St Quincy III 

Gavitt Wire & Cable Co Brookfield Mass 

Gee-Lar Mfg 418 S Wyman St Rockford Ill 

Gem Electric Mfg 233 37 St Brooklyn 32 NY 
General Cable Corp 420 Lexington Ave New York 17 
General Cement Mfg 919 Taylor Ave Rockford III 
General Ceramics Corp Keasbey NJ 

General Chem Div Allied 40 Rector St New Yor 
General Communication Co 681 Beacon Boston 
General Communications Ft Atkinson Wis 
General Control 1224 Soldiers Field Rd Boston 34 
General Controls 801 Allen Ave Glendale 1 Calif 
General Crystal Co Burlington Wis 

General Devices Inc Princeton NJ 

General Dry Batteries 13000 Athens Ave Cleve 
General Elec Co Electronics Park Syracuse NY 


Mass 


Semiconductor 


General Electric Constr Mater 

General Electric Carbol Div [ 

General Electric Co Components 

General ectric Capacitor Dept 

General ectric Apparatus Div Sc 

General Comm Equip Syrac 

General Electric Semiconductor Prods Syracuse NY 

General Hermetic Sealing Valley Stream NY 

General Industries Co Olive & Taylor Sts Eyria Ohio 

General Instrument 65 Gouverneur St Newark 4 NJ 

General Insilated Wire € Gordon Provider-e 5 RI 
Kinetics > 23 St S Arlington 2 Va 
Magnetics 135 Bloomfield Ave Bloomfield NJ 
Mills 2600 Far Hills Bldg Dayton Ohio 
Precision Equip 82 Gold St New York 38 NY 
Precisi Lab 63 Bedf Pleasantville NY 


General Products Corp Union 
General Radio C 75 Mass Ave C 


General Research Grand Rapids 3 Mich 

General RF Fittings 702 Beacon St Boston 15 Mass 

General Riveters 785 Hertel Ave Buffalo 7 NY 

General Time Corp 111 N Canal St Chicavo 6 

General Transformer Homewood III 

General Transistor’ Corp 130-11 90 Ave 
Hill 18 NY 


General ultrasonics 


Richmond 


1240 Main Hartford 3 yn 
Genisco Inc 2233 Federal Ave Los Angeles 64 Calif 
Georator Corp Manassas Va 

Geotechnical Corp 3712 Haggar Dr Dallas 9 Texas 
Geotronic Labs 1314 Cedar Hill Ave Dallas 8 Texas 
Germanium Products 26 Cornelison Jersey City 4 NJ 
Gertsch Products 11846 Miss Ave Los Angeles 25 
Giannini & Co G M 918 E Green St Pasadena Calif 
Gibbs Mfg & Research Janesville Wis 

Gilbert & Barker W Springfield Mass 

Gilmore Industries 5713 Euclid Ave Cleveland 
Girard-Hopkins 1000 40 Ave Oakland 1 Calif 

Girdler Co 224 E Broadway Louisville 1 Ky 
Glaser-Steers Corp 20 Main St Belleville 9 N 
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Glass Products 
Glenco Cor 


, 


6911 S Chicago Ave Chicago 37 Ill 


p 212 Durham Ave Metuchen NJ 


Glens Falls Lab Glens Falls NY 


Globe Industrie 


G & M Equip 
G-M Labs Inc 


s 1784 Stanley Ave Dayton 4 Ohio 
315 Varna Ave N Hollywood Calif 
4300 N Knox Ave Chicago 41 Ill 


Goat Co Fred 308 Dean St Brooklyn 17 NY 


Godfrey Mfg 2¢ 
Goldak Co 


Goldsmith Bros 


ich Co B 
yodyear Airc 
ordon f 
orn Electric 

Gorrell & G 
Goslin Electri 
Gotham Audi 
Gotham TV C 


Graef Eng’g Co 


Grant Pulle 


Graphic Recorders 


Graphik Circuit 
Graphite Metal 
Grason Stadler 
Graybar Electri 


1544 W 
Golden Co 1054 38 St B 


42 S Michigan Ave Chicago 
Glenoaks Blvd Glendale 1 
xklyn 19 NY 

1300 W 59 St Chicago 36 Ill 


F Sponge Prods Div Shelton Conn 

aft 1210 Massillon Rd Akron 15 Ohio 
5P 5362 N Cahuenga N Hollywood 
Stamford Conn 


s 


rell 336 Old Hook Rd Westwood NJ 


& Mfg 2921 W Olive Burbank Calif 
Devel 2 W 46 St New York 36 NY 


rp 123 W 64 St New York NY 
Gow-Mac_ Instrume 


t Co 100 Kings Rd Madison NJ 
P 0 Box 416 Paramount Calif 
} Pulaski Chicago Ill 
Ave Lo Island City 
ayes Grar Haven Mich 
Haven Mich 
1-8 tone Pkwy Flushing NY 
2 Walter St Bridgeport 
S Arroyo Pkwy Pasadena 1 Calif 
lizing 1002 Nepperhan Ave Yonkers NY 
Electronics Park W Concord Mass 
Co 420 Lexington Ave New York 17 


5 Conn 


Grayhill 561 Hillgrove Ave La Grange Ill 


e 


Green Henry 


Greenleaf Mfg 
Gregg Electric 
Greibach Instr 
Gremar Mf ) 
Gries Rey 
Grieve-He 
Grigsby- 

Guar 

Guastavi 
Gudeb 


Gudeman 


1t 200 E Church Lane Philadelphia Pa 


2243 Ave 0 Chicago 33 IW 
Arbor St Hartford 1 Conn 
» 200 Washington Hoboken NJ 
Hill W Palm Beach Fla 
| M ne ster Co n 
Remsen Ave Brooklyn 12 NY 
S Desplaines St Chicago 6 I 
Bedford Ave Brooklyn 16 NY 
Putnam Ave Cambridge Ma 
Newton 58 Mass 
7814 Maplewood Ct St Louis 17 M 
Co 2 S Broadway Lawrence Mass 


uments 212 Durham Ave Metuchen NJ 


Wright St Lynn Mass 
er 125 Beechwood New Rochelle NY 
1401 W Carroll Ave Chicago 7 Ill 
7 N Salem Arlington Heights Il 
Mfg 1621 W Walnut Chicago 12 III 
St Woburn Mass 
St Philadelphia 7 Pa 
1 St Chicago 10 Ill 


(Listings continued on next page 
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Guild Electronics 388 Broadway New York 13 WY 
Guild Radio & TV 460 N Eucalyptus Inglewood Calif 
Gulton Mfg Corp 212 Durham Ave Metuchen NJ 
Gurley W & L E 514 Fulton St Troy NY 
Gustin-Bacon Mfg 210 W 10 St Kansas City 

G-V Controls I 45 Hollywood Plaza East Orange 


& F 


Gyro Electroni 325 Canal St New York 
Gyromechanisms Inc Halesite LI NY 
Hackensack Cable Corp Hackensack NJ 
Hadley Co R M 2 S Hoover St 

Haledy Electror t 


Hal-Hen [ 46-14 


Haliamore Electronics Anaheim Calif 

Haller Raymond Brown State College Pa 
Hallett Mfg Florence Ave ylewood C 
Hallicrafters C Ave Chicago 
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Hall Mfg Co 3901 Wesley Terr Schiller Park Ill 
Hall-Scott Electronics 2950 N Ontario Burbank Calif 
Hall Sonic Eng’g 2402 2 St Peru Ill 
Halogen Insulator & Seal Franklin Park Ill 
Hamilton Electronics 2726 Pratt Ave Chicago 45 Il 
Hamilton-Hall Mfg 227 N Water St Milwaukee 2 Wis 
Hamilton Kent Mfg Co Kent Ohio 
Hamilton Watch Co Columbia Ave Lancaster Pa 
Hamlin Inc 1316 Sherman Ave Evanston II! 
Hammarlund Mfg 460 W 24 St New York 1 NY 
Hamner Electronics Box 531 Princeton NJ 
Hanover Devel 401 E 74 St New York 21 NY 
Hanovia Chemical 100 Chestnut St Newark 5 NJ 
Hansen Co Wm 165 Silverbrook Ave Niles Mich 
Hansen Electronics 7117 Santa Monica Los Angeles 
Hansen Mfn 1101 S Hart St Princeton Ind 
Hanson-Gorrill-Brian 85 Hazel St Glen Cove NY 
Harder Co D C 3710 Midway Dr San Diego Calif 
Hardwick Hindle Inc 40 Hermon St Newark NJ 
Harman-Kardon 520 Main St Westbury NY 
Harmon Electronics Co Independence Mo 
Harnett Electric Lincoln & Hallett Riverhead NY 
Harnischfeger Corp 4400 W National Milwaukee Wis 
Harper Electric Furnace 47 River St Buffalo 2 WY 
Harrison Labs 45 Industrial Rd Berkeley Heights NJ 
Harristahl Labs 474 E 2 St Brooklyn 18 NY 
Hart Mfg Co 128 Bartholomew Ave Hartford 1 Conn 
Hartford Steel Ball Co W Hartford 6 Conn 
Hartley Products 521 E 162 St New York 51 NY 
Harvey-Wells Electronics Southbridge Mass 
Harwald Co 1216 Chicago Ave Evanston Ill 
Harwood Electronics 466 W Superior St Chicago Iil 
Harworth Mfg 409 El Camino Real Menlo Park Calif 
Hastings Instrument Co Hampton Va 
Hathaway Instrument 1315 S Clarkson Denver 10 Colo 
Hawley Products 333 N 6 St St Charles III 
Haydon Co A W 232 N Elm St Waterbury Conn 
Haydon Mfg Co 245 E Elm St Torrington Conn 
Haydon Switch Inc 536 S Leonard Waterbury Com 
Haydu Bros P 0 Box 1226 Plainfield NJ 
Hays Corp 742 E 8 St Michigan City Ind 
Hays Mfg Co 801 W 12 St Erie Pa 
H-B Instrument American & Bristol Sts Phila 40 Pa 
Healy-Ruff Co 2255 University Ave St Paul 14 Minn 
Heath Co Benton Harbor Mich 
Hedco Mfg 161 W Huron St Chicago 10 Ill 
Hedin Tele Technical 87 Dorsa Ave Livingston NJ 
Heiland Div Minn-Honeywell 5200 E Evans Denver 
Heinemann Electric Penn & Plum St Trenton 2 NJ 
Heinz Mueller Eng'’s 1906 N Cicero Ave Chicago 39 Ill 
Helco Products 2041 Colorado Santa Monica Calif 
Heldor Mfg 238 Lewis St Paterson NJ 
Helipot Corp 916 Meridian Ave S Pasadena Calif 
Helwig Co 2544 N 30 St Milwaukee 10 Wis 

ppner Mfg Co Box 1207 Round Lake II 

rlec Corp Grafton Wis 

ermaseal Co 1101 Lafayette St Elkhart Ind 
Hermes Engravers 13 University Pl New York 3 NY 
Hermetic Seal Products 29 S 6 St Newark NJ 
Hermetic Seal Transformer Garland Texas 
Hermetite Corp 702 Beacon St Boston 15 Mass 


Hethering 


Calif 


2 + N WwW De itur ? c70s 
Hewson Co 443 Broad St Newark 2 NJ 
Hickok Electrical instr 10514 Dunont Cleveland 0 
Hi-G Inc Bradley Field Windsor Locks Conn 
Hi-Gain TV Products 249 N 48 St Lincoln Nebr 
Hi-Grade Alloy 1236 S Talman Chicago & III 
Highland Eng’g 90 Magnolia St Westbury LI NY 
Hillburn Electronic Prods 55 Nassa: Brooklyn NY 
Hill Electronic Eng’g & Mfg New Kingstown Pa 
Hillyer Instrument Co 54 Lafayette St New York 13 
Hindle Transformer Co Fleminotop NJ 
Hinners-Galanek 25-14 Bdwy Long Island City 6 NY 
Hitemr Wires Inc 26 Windsor Ave Mineola NY 
Hobart Bros Hobart Square Troy 1 Ohio 
Hobson Bros 4940 W Lawrence Ave Chicago 30 III 
Hoffman Co P R 321 Cherry St Carlisle Pa 
Hoffman Flertronics 3761 S Hill St Los Anveles 
Hoffman Labs Inc 3761 S Hill St Los Angeles 7 Calif 
Hogan Labs 155 Perry St New York 14 NY 
Holland Electronics East Meadow L I NY 
Hollingsworth Co P O Box 420 Phoenixville Pa 
Holmes Projector 1815 Orchard Chicano 14 Ill 
Holuk Industries 413 De Kalb Sycamore Ill 
Holyo'e Wire & Cable Holvoke Mas 
Hoover Electronics 3640 Woodland Baltimore 15 Md 
Hopkins Frq'a 2082 Lincoln Ave Altadena Calif 
Hoskins Mfg 4445 Lawton Ave Detroit 8 Mich 
Houlihan Co T J 2508 W Lawrence Chicano 25 Ill 
Houston Fearless 11801 W Olympic Los Angeles 64 
Houston Tech Labs 2424 Branard Houston 6 Texas 
Howard Crystal Holders 2600 Grand Kansas City Mo 
Howard Industries 1760 State St Racine Wis 
Hubbell Harvey Bostwick & State Bridneport Conn 
Hudson American Corp 25 W 43 St New York 36 NY 
Hudson Assoc 50 Drumm St San Francisco 11 Calif 

n Bay Co 3070 W Grand Ave Chiraro 22 III 

Tool & Die 118 S 14 St Newark NJ 

» Wire Co 981 Main St Winsted Conn 
Hufco Industries 2815 W Olive Ave Burbank Calif 
Huggins Labs 711 Hamilton Ave Menlo Park Calif 
Huuhes Aircraft Florence & Teale Culver City Calif 
Hughey & Phillinos 3309 N San Fernando Blvd Burbank 


Calif 


Hunt Corp 453 Lincoln St Carlisle Pa 
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Hupp Electronics Div Hupp Forest Pk Ill 

Hupp Electronics Div Hupp Corp Carlisle Pa 

Hupp Instrumation 2119 Sepulveda Los Angeles 
Huse Liberty Mica 171 Camden St Boston 18 Mass 
Hycon-Eastern 75 Cambridge Pkw: Cambridge Mass 
Wycon Electronics 321 S Arroyo Pkwy Pasadena Calif 
HYCOR Division of International Resistance Company 
12970 Bradley Ave Sylmar California 


Hydraulic Press Mfo Mt Gilead Ohio 

Hydro Molding Co 100 Sharron Ave Plattsburgh NY 
Ideal Electric & Mfg Mansfield Ohio 

Ideal Industries 5127 Park Ave Sycamore III 

1E Mfg 325 N Horne Ave Chicago 12 Ill 

Ilq Electric Ventilatinn 9789 W Crawford Chicano 41 
Illinois Condenser 1616 N Throop St Chicago 22 Ill 
Illinois Testing Labs 420 N La Salle Chicago 10 Ill 
Illinois Transformer 412 S Green St Chicago 7 Ill 
Itumitronic Eng'g Sunnyvale Calif 

Ilsco Corn 5742 Mariemont Ave Cincinnati Ohio 
Impact-0-F Forn TOW Evctid Ave Cleveland 0 
Impact Renister Pret P 0 Box 445 Champaign III 
Imperial Ratar & Wire 1561 Boone Ave New York 
Indiana Steel Products Va!naraiso Ind 

Indiana Steel & Wire Co Muncie Ind 

Induction M rs f 0 Moin St Westburv LI NY 


Int'l Scientific Industries Colorado Springs Colo 
Int'l Telemeter 2000 Stoner Ave Los Angeles 25 Calif 
Interstate Photo Supply 17 W 17 St New York ll 
Invar Instrument 1749 N Eastern Los Angeles 32 Calif 
Ippolito & Co James 401 Concord Ave Bronx 54 NY 
ircal Industries 2242 S Sepulveda Los Angeles Calif 
Iron Fireman 2838 S E 9 Ave Portland 2 Ore 
Irvington Div Minn Mining & Mfg Irvington 11 NJ 
Irwin Labs 1238 S$ Gerhart Los Angeles 22 Calif 
Isi Corp 3101 E 42 St Minneapolis Minn 
Islip Transformer & Metal Beech St Islip LI NY 
Isolantite Mfg Corp Stirling NJ 

Circuit Breaker 1924 Hamilton Phila Pa 

& Heintz 17600 Broadway Cleveland 1 Ohlo 

on Electrical Inst l S Patterson Dayton 0 
Jac bs Instrument Co Bethesda 14 Md 
JaMac Products 8845 NE Sandy Bivd Portland Ore 
James Instrument 9110 S 52 Court Oak Lawn Ill 
James Vibrapowr 4050 N Rockwell Ave Chicaro 18 Ill 
Jan Hdwe Mfg Co 75 N 11 St Brooklyn 11 NY 
Janco Corp 3111 Winona Ave Burbank Calif 
Janette Electrical Mfg Morton Grove III 
Jarvis Electronics 6058 W Fullerton Chicago 39 Ill 
Javex P 0 Box 646 Redlands Calif 
JBT Instruments 441 Chanel St New Haven 12 Conn 
Jeffers Electronics Div S;eer Carbon Dubois Pa 
Jefferson Inc Ray 40 E Merrick Rd Freeport NY 
Jefferson Products Sutton Mass 
Jeffrey Mfg N 4 St & 1 Ave Columbus 16 Ohio 
Jennings Radio Mfg 970 McLaghlin San Jose Cal 
Jensen Industries 7333 W Harrison St Forest Park Ill 
Jensen Mfg Co 6601 S Laramie Ave Chicano 28 Ill 
Jerrold Electronics 2222 Chestrut Philadelphia 3 Pa 
Jet Propulsion Lab 4800 Oak Grove Pas-dena Calif 
JFD Mfa Co 6101 16 Ave Brooklyn 4 NY 
Jobbins Electronic Enterprises Menlo Park Calif 
Johns-Manville Dutch Brand Div 7809 Woodlawn 


2221 Warwick Santa Monica Cal 


Ave Chicag il 
7 Thomas Lane Columbus Ohio ve Chicago I 


Industrial Acoustics 341 Jackson Ave New York 54 
Industrial Condenser 3243 N Calif Ave Chicago 18 Il 
Industrial Control Co Wvandanch NY 

Industrial Devel Labs 17 Pollock Ave Jersey City 5 NJ 
Industrial Devices 982 River Rd Edgewater NJ 
Industrial Electronic Controls 2271 E 14 Bhivn NY 
Industrial Elertranie “973 tontershim N Hollywood 
Industrial Electronics Co Hanover Mass 

Industrial Ele t s 8 4) Wheeler Detroit Mich 
Industrial Engravers 4103 10 Ave Brooklyn 19 NY 
Industrial Hdwe Mfg 109 Prince St New York 12 NY 
Industrial Instruments Cedar Grove NJ 

Industrial Nucleonics 1205 Chesaneave Columbus 0 
Industrial Products Box 148 Danbury Conn 

Industrial Radio Corp 428 N. Parkside Ave Chicago 
Industrial Test Equip Co 55 E 11 St New York 3 NY 
Industrial Timer 1497 M Carter Hwy Newark 4 NJ 
Industrial Transformer Corp Gouldshoro Pa 

Industrial Tubes Inc 321 Stevens St Geneva II! 
Industrial Wire Prods 1196 Carnenie Cleveland 0 
Industro Inc 649 Broadway New York 12 NY 
Industronics P 0 Box 424 Arlington Hts Ill 

Insl-x Sales Co Ardmore Pa 

Instron Eng’g 440 Hancock St Quincy 71 Mass 
Instrument Corp of America Blacksburg Va 
Instrument Devel 163 Highland Needham Hgts 94 Mass 
Instrument Labs 315 W Walton PI Chicago 10 II! 
Instrument Resistors 10 commerce Urion NJ 
Instrument Specialties Co Little Falls NJ 

Instrument Wire Co 175 Eastern Pkwy Newark NJ 
Instrments for Tnds-tev 159 Glen Cove Minenta NY 
Insulated Circuits 620 Passaic Ave W Caldwell NJ 
Insulation Mfrs 565 W Washington Blvd Chicago 6 II! 
Insulation & Wires 1534 Swirney Ave Ft Wayne Ind 
Insuline Corp of Amer 185 Granite St Manchester NH 
Integrated Mica Corp 202 Franklin Pl Woodmere NY 
Interelectronics Corp 2432 Gr Concourse New York 58 
Interference Measvremerts 997 E 51 St Bklyn NY 
Interlectric Corp Box 239 Warren Pa 

Int’! Business Machs 590 Madison Ave New York 
Int'l Crystal Mfg 18 N Lee Oklahoma City Okla 
Int'l Electronic Res 145 W Magnolia Burbank Calif 
Int'l Instruments PO Rov 2954 New Haven Conn 
Int'l Projector Corp 55 La France Ave Bloomfield NJ 
Int'l Radiant 4 Manhasset Ave Port Washington NY 
Int'l Radio & Electronics Box 123 RT 4 Elkhart Ind 
internation al Re tifier 1521 E Grand El Segundo Calif 


Re 


R 


Ractifiors 
Diodes— 


Jes—Photo Electric Ce 
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nnson r Wacec Minn 
Resistance 401 N Broad St Philadelphia Johnson Co E F Waseca 


Johnson Elertronics 521 E!well St Orlando Fla 
Johnson & Hoffman Mfg 31 F 2 St Mineola NY 
Johnson Mfg Co Mt. Vernon 3 Towa 
Johrson-Williams 2625 Bivd Palo Alto Calif 
Jones Electronics M C 185 N Main St Rristol Conn 
Jones & Launhlin 3 Gatewav Center Pittshurch 
Electronic 3925 Mission R4¢ Athombra 

Co 1291 Mactlind Ave St tow 

Jurts 125 Edican Pl Nework 

n PEAS WP AT CH RDennttiantd TH 
Kaar Enn'n 7295 Middlefetd RA Palo Alto Calif 
Kahle Enn’qg 1397 7 St North Rernen NJ 
Kahn & Co 541 Windsor St Hartford 1 Conn 


Kahn Research Lahs ?? Pine Freeno t NY 


wit 


Kaiser Aircraft Electronics Div Toledo Ohio 

Kaiser Metal Products Bristol Pa 

Kanthal Corp Amelia PI Stamford Conn 

Kartran Ine P Ro Reach Calif 
Kato Fno’g 1415 1 Ave N Mankato Minn 

Kay Electric Co 14 Maple Ave Pirebror 

Kav Lahs 5725 Kearney Villa Rd San Dieno 12 Calif 
Kay-Townes Antenna P 0 Box 593 Rome Ga 
Kearfott Co 1378 Main * lit NI 

Ko'thlo Tretermar? S-@ Caen . Clavaland 0 
Keller Tool Div Gardner-Denver Co Grard Haven Mich 
Kellong Switchboard 79 W Monroe St Chicano Ill 
Kemet Co P 0 Box 6087 Cleveland 1 Ohio 

Kemlite Labs 1819 W Grand Ave Chicron 22 Il 
Kemtron Electron Products Newburyport Mass 
Kendall Co 222 W Adams St Chirago 6 II! 

Kennedy & Co DS 155 King St Cohasset Mass 

Kent Co F C 64 Howard St Irvinoton NJ 

Kenwood Eng'g — — Ave Kenilworth NJ 
Keron Instrument tine NY 

Kenyon Transformer ‘500 Barry St New York 59 NY 
Kepco Labs 131- 38 Sanford Ave Flushing 55 wy 
Kester Snider C rinh’y c ul 
Keystone Carbon a 9 35 State St St Marys Pa 

Ke stone Fle-tron St ‘ ‘ r . 

Keystone Electronics 423 Broome St New York 13 
Keystone Products Co 904 23 St Union City NJ 
Kevstone Watch Case Riverside NJ 

K-F Development — Spring St Redwood City Calif 
K-f E'ertrori-s 27 M Cheffintd A hi-ano 14 Ill 
Kidde & Co Walter 1156 Main St Belleville 9 NJ 
Kilgen Aircraft 4632 W Florissant St Louis Mo 
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Kimco Tower 

Kine-Lab 3250 

Kinevox Div Ele 

King Electr E 

King Labs I l st S$ 

Kings Electronics Co Microwave Div Tuckat 

Kinney Co Joseph Locust St Carnegie Pa 

Kip Electronics Corp 29 Holly Pl Stamford Cor 
Kirkland Co H R & King St Morristown NJ 

Klein Electronics 2404 S LaBrea Los Angeles Calif 
Klein & Sons 7200 McCormick Rd Chicago 45 III 
Kleig! Bros 321 W 50 St New York 19 NY 

Klipsch & Associates P 0 Box 64 Hope Ark 

Knights Co James Sandwich II! 

Knopp Inc 4224 Holden St Oakland 8 Calif 

Knowles Electronics 9400 Belmont Franklin Park Ill 
Kobzy Tool 1539 Dayton St Chicago 22 III 

Koch & Sons H Carte Madera Calif 

Kocour Co 4800 S St Louis Ave Chicago 32 III 
Koiled Kords Inc Box K New Haven 14 Conn 
Kolimorgen Optical 30 Church St New York 7 NY 
Kolisman Instrument 80-08 45 Ave Elmhurst NY 
Kolton Electric 123 N J Railroad Ave Newa 
Korfund Co 48-15 32 Pl Long Island City 1 NY 
Kraft Bros 148-12 94 Ave Jamaica 52 NY 

Krengel Mfg Co 227 Fulton St New York NY 
Krohn-Hite Instr 580 Mass Ave Cambridge Ma 

Kroker Eng'g 3022 77 Ct Elmwood Park III 

Krueger & Hudepohl 5 E 3 St Cincinnati 2 Ohio 
Kruger Instruments San Gabriel Calif 

Kuehne Mfg Co Mattoon III 

Kulite Tungsten Co 723 Sip St Unon City NJ 
Kuljian Corp 1200 N Broad St Philadelphia 21 Pa 
Kulka Electric Mfg 633 S Fulton Ave Mt Vernon NY 
Kupfrian Mfg Corp 395 State St Binghamton NY 
Kurman Electric 35-18 37 St Long Island City 1 NY 
Kurz-Kasch Inc 1421 S Brcadway Dayton 1 Ohio 
Kuthe Labs 730 S 13 St Newark 3 NJ 

K-V_ Transformer Corp Danburv Conn 

K-W Eng’g 3145-A North 48 St Milwaukee 16 Wis 
L A B Corp Skaneateles NY 

Labelon Tape P 0 Box 1212 Rochester 3 NY 

Lab for Electronics 75 Pitts St Boston 14 Mass 
LaCesa Eng’g 5614 W Grand Ave Chicago 39 III 
Lamaco Inc 9230 W Grand Ave Franklin Park II! 

La Magna Mfg 51 Clinton Pl E Rutherford NJ 
Lambda Electronics 11-11 131 St College Point NY 
Lambda-Pacific Eng’y) P 0 Box 105 Van Nuys Calif 
Laminations Co 300 Main St Stamford Conn 

LaMotte Chemical Products Baltimore Md 

Lampkin Labs Inc Bradenton Fla 

Lancaster Lens Co 220 W Main St Lancaster Ohio 
Land-Air Instrument Oakiand 14 Calif 

Landis & Gyr 45 W 45 St New York 11 NY 
Landsverk Electrometer 550 W Garfield Glendale Calif 
Lane Electronics Co 7254 Atoll N Hollywood Calif 
Langevin Mfg 47-37 Austell Pl Long Island City NY 
Lansdale Tube Company Division of Philco Corporation 
Church Road Lansdale Pa 


Vice Pres 


Lansing Sound J B 2439 Fletcher Dr Los Angeles 39 
Lapp Insulator Radio Specialties LeRoy NY 

Larson Instrument 24 Orchard St Tarrytown NY 
Lavoie Labs Inc Morganville NJ 

Lawn Electronics E Freehold Rd Freehold NJ 

Leach Corp 5915 Avalon Blvd Los Angeles 3 Calif 
Lear Inc 3171 S Bundy Dr Santa Monica Calif 
Lectrohm Inc 5560 Northwest Hwy Chicago 30 Ill 
Leecraft Mfg Co 60 Greene St New York 12 NY 
Leeds & Northrup 4970 Stenton Philadelphia 44 Pa 
Lee Electric & Mfg 2806 Clearwater Los Angeles 39 
Lehigh Structural Steel 17 Battery Pl New York NY 
Leiman Bros 166 Christie St Newark 1 NJ 

Leitch Eng'g 326 Lincoln St Manchester NH 

Lektra Labs 154 11 Ave New York 11 NY 

Leland Electric 1501 Webster St Dayton 1 Ohio 
Leland Inc G H 123 Webster St Dayton 2 Ohio 

Lel Inc 380 Oak St Copiague NY 

Lemert Eng'g 201 E Jefferson St Plymouth Ind 
Lenkurt Electric 1105 Old Country Rd Carlos Calif 
Lenox Instrument 2010 Chancellor Philadelphia 3 Pa 
Lenz Electric Mfg 1751 N Western Chicago 47 Ill 
Leonard Electric Prods 67 34 St Brooklyn 32 NY 
Lepel High Frequency 54-18 37 Ave Woodside NY 
Lerco Electronics 501 S Varney St Burbank Calif 

Leru Labs 827 Black Oak Ridge Rd Paterson 2 NJ 
Lettine Radio Mfg 62 Berkley St Valley Stream NY 
Levinthal Electr 2821 Fair Oaks Redwood City Calif 
Lewis Co E B 11 Bragg St E Hartford Conn 

Lewis Eno'g Naugatuck Conn 

Lewis & Kaufman 50 Drumm St San Francisco Calif 
Librascope Inc 808 Western Ave Glendale 1 Calif 
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w St Loui 
Hut 
N Ravensw 
Oak Park Ill 
ton NY 
k-Bel laza { 1 til 
Link Radio 110 Jericho Turnpike New Hyde Park NY 
Lion Mfg Co 2640 Belmont Chicano 18 III 
pps Co E A 5485 W Wash Blvd Los Anaeles Calif 
49.21 Skillman L I City 1 NY 


H 


Liquidometer Cory 
Littelfuse Inc 1865 Miner St Des Plaines Ill 
Litton Industries 1025 Brittan Ave San Carlos Calif 
Livingston Electronic Corp Livingston NJ 
LM Electronics 5017 Exposition Blvd Los Angeles Calif 
Lockheed Aircraft Missile Systems Van Nuys Calif 
Loge Sound Engrs J M 2171 W Wash Blvd Los Angeles 
LogEtronics Inc 500 E Monroe Ave Alexandria Va 
Logistics Research 141 § Pacific Rodondo Beach Calif 
London Records Inc 539 W 25 St New York 1 NY 
Long Inc T J Carle Place L I NY 
Loral Electronics 794 E 140 St New York 54 NY 
Lord Mfg Co 1635 W 12 St Erie 6 Pa 
Lord-Taber Co 40 Ontario St Canandaigua NY 
L & O Res & Dev 134 N Wayne Ave Wayne Pa 
Louthan Mfg Co E Liverpool Ohio 
Lowell Mfg 3030 Laclede Station Rd St Louis 17 M 
Luhrs & Co C H 297 Hudson St Hackensack NJ 
Luma Electric Equipment P 0 Box 132 Toledo 1 Ohio 
Lundey Associates 694 Main St Waltham 54 Mass 
Luria-Cournand Inc Havre De Grace Md 
Luther Electronic 5728 W Washi Blvd Los Angeles Calif 
Luxor Lighting Prods 350 5 Ave New York 1 NY 
Lynch Carrier Sys 695 Bryant San Francisco Calif 
Lynmar Engrs 1432 N Carlisle Philadelphia 21 Pa 
McAlister vy G L117 N Mcuadden noiywooo Cali 
McClure Talking Pictures 1115 W Wash Chicago 7 II! 
McColpin-Christie 3410 W 67 Los Angeles 43 Calif 
McCoy Electronics Co “At Holly Springs Pa 
McGohan Inc Don 3700 W Rooscvelt Rd Chicago 24 
McGregor Electronic Industries McGregor Iowa 
McIntosh Lab 320 Water St Binghamton NY 
McKenna Labs 2503 Main St Santa Monica Calif 
McLaughlin Corn J L A PO Box 529 La Jolla Calif 
McLean Eng'g Labs PO Box 228 Princeton NJ 
McMillan Industrial Brownville Ave Ipswich Mass 
McNeill Eng’g 4057 W Van Buren St Chicago 24 III 
Machine O'Matic 2045 N Hoyne Ave Chicago 47 Iil 
Machinery Electrification Northboro Mass 
Machlett Labs 1063 Hope St Springdale Conn 
Mackay Inc A D 198 Broadway New York 38 NY 
ackay Radio & Telegraph Marine Div Clark NJ 
acKay Research Labs RR 2 Box 401 McHenry Ill 
ack Electric Devices 49 Glenside Wyncote Pa 
facleod & Hanovol 10 Roland St Charlestown 29 Mass 
acon Electronics Warrensburg III 
agnadyne Co 84 § Water Port Chester NY 
agna Electronics 9810 Anza Bld Inglewood Calif 
agnaflux Corp 7300 W Lawrence Ave Chicago 31 III 
agnasyne Mfg 5546 Satsuma Ave N Hollywood Calif 
agnatran Inc PO Box 211 Kearny NJ 
agnavox Co 2131 Bueter Rd Ft Wayne 4 Ind 
agnecessories Box 6960 Washington 20 DC 
aanecord Inc 1101 S$ Kilbourn Chicago 24 Ill 
ugnecraft Electric 3352 W Grand Ave Chicago 51 III 
Nagne-Pulse Corp 11 Godwin Ave Fairlawn NJ 
Magnetic Amplifiers 632 Tinton Ave New York 55 NY 
Magnetic Devices Inc 712 East St Frederick Md 
Magnetic Metals 21st & Haves Ave Camden 1 NJ 
Magnetic Record’g Industries 11 E 16 St New York 3 
Magnetic Research 200 Center St El Segundo Calif 
Magnetics Inc Box 391 Butler Pa 
Mahoney Teletronic Labs 209 16 Ave Newark 3 NJ 
aida Development 214 Academy St Hampton Va 
ajor Electronics 42 Meserole St Brooklyn 6 NY 
Makereace Co D E Attleboro Mass 
alayan Tin Bureau 1028 Conn Ave Washington 6 DC 
Malco Tool & Mfg 4025 W Lake St Chicago 24 II 
Malkin-Illion Co 400 Coit St Irvington 11 NJ 
Mallory & Co P R 42 S Gray Indianapolis Ind 
Mandex Mfg Co 2608 W 16 St Chicago 8 Ili 
Manger Electric Miller St Stamford Conn 
Mann Co Wm T 104 E Foothill Blvd Monrovia Calif 
Manning Maxwell & Moore 250 E Main Stratford Conn 
Mansol Ceramics 140 Little St Belleville 9 NJ 
Manson Labs 207 Greenwich Ave Stamford Conn 
Manufacturers Eng’g & Equip Hatboro Pa 
Manufacturer's Lab Sun Valley Calif 
Marantz Co 44-15 Vernon Blvd Long Island City 1 NY 
Marathon Battery Co 840 Henrietta St Wausau Wis 
Marathon Electric Mfg Wausau Wisc 
March int Calculators 1475 Powell St Oakland Calif 
Marco Industries 207 S Helena St Anaheim Calif 
Marconi Instruments Ltd 44 New St New York 4 NY 
Marion Electrical Instr Manchester NH 
Mark Electronics 250 Glenwood Ave Bloomfield N 
Mark Products 6412 W Lincoln Ave Morton Grove II! 
Markel Electric Prods 147 Seneca St Buffalo NY 
Markem Machine Co 150 Connress St Keene NH 
Markite Corp 155 Waverlv Pl New York 14 NY 
Mar-Ko TV 441 Summit St Toleda 4 Ohio 
Markwik Mfg Co 147-39 18 Ave Whitestone NY 


St Chicago 14 Ill 
2463 Bridgeport 8 Conn 
town lowa 
Itimore Md 
16 Greenleaf Ave Evanston Il 
fg College Park Md 
205 Belair Md 
Rd Hingham Mass 
\fy 4 & Ontario Sts Racine Wisc 
126 Davis Ave Dayton 1 Ohio 
00 Washington Blvd Chicago Ill 
S Claremont Ave Chicago Ill 
) 2200 E Wash E Peoria Ill 
1 3965 Forbes St Pittsburgh Pa 
19 W 181 St New York 53 NY 
1487 Lincoln Ave Pasadena Calif 


fatthews ) 
ttison TV ¢ 
fattson Electro 
axson Instrument 7 Austell P! L I City 1 NY 
ay Eng’g €055 Lankershim Blvd N Hollywood Calif 
Mayer Eng'g Frank 6442 Santa Monica Los Angeles 
Maymer Corp 1961 W 112 St Cleveland 2 Ohio 
MB Mfg Co 1060 State St New Haven 11 Conn 
Measurement Eng'g Arncrior Ont Can 
Measurements Corp Boonton NJ 
Mechanical Inds Production 217 Ash St Akron & Ohio 
Meck Industries John Plymouth Ind 
Medal Mfg Co 194 Silver St Sharon Pa 
Medcraft Electronic Corp Box 464 Babylon NY 
Melco Products 301 5 Ave S Minneapolis 15 Minn 
Meletron Corn 950 N Highland Los Angeles 38 Calif 
Mclody Master Mfg 2842 N Cicero Ave Chicago 41 II! 
Melrar Inc Falls Church Va 
Mel-Rain Corn 2100 Fletcher Indianapolis 3 Ind 
Menlo Research Lab Box 522 Menlo Park Calif 
Menpco Inc 27 Abbett Ave Morristown NJ 
Mercoid Corn 4201 Belmont Ave Chicago 41 III 
Mercury Contacts Box 615-T Far Hills Br Dayton Ohio 
Mercury Electronic Co Box 450A Red Bank NJ 
Mercury Eng'g 339 E Cottage Pl York Pa 
Mercury Mfq 45 Brown St Buffalo 11 NY 
Meridian Labs Lake Geneva Wisc 
Meridian Metalcraft Whittier Calif 
Merit Coil & Transformer 4427 N Clark Chicago 40 II! 
Merix Chemical Co 1021 E 55 St Chicago 15 II! 
Merkle-Korff Gear Co 213 N Morgan St Chicago 7 Il! 
Mesa Plastics 11751 Miss Ave Los Angeles 25 Calif 
Metal Fabricators Corn 73 Pond St Waltham Mass 
Metal Textile Corn 647 E 1 Ave Roselle NJ 
Metals & Controls Corp 34 Forest St Attleboro Mass 
Meters Inc 5353 N Kevstone Ave Indianapolis 20 Ind 
Methode Mfn 2021 W Churchill St Chicago 47 Il! 
Metron Instrument Co 432 Lincoln St Denver 3 Colo 
Metronics Inc U $ Route 130 Burlington NJ 
Metronix Inc PO Box 549 New London Conn 
Metropolitan Electronics 106 5 Ave New York 11 NY 
Metrotyre Corp 104 E St Michigan City Ind 
Meyer & Co Hugo 39 W 69 St New York 23 NY 
Mevercord Co 5323 W Lake St Chicano 44 Ill 
MGM Records 701 7 Ave New York 36 NY 
Mica Corp 4031 Elenda St Culver City Calif 
Mica Fabricating 53 Central Ave Rochelle Park NJ 
Mica Insulator 797 Broadway Schenectady 1 NY 
Micacraft Products 701 McCarter Hwy Newark NJ 
Micamold Electronics 1087 Flushing Ave Bklvn 37 NY 
Michigan Electronics 854 N Rockwell Chicago 22 Il! 
Mico Instrument $0 Trowbridge St Cambridge 38 Mass 
Micro Balancing Inc Garden City Park NY 
Micro-Circuits Co New Buffalo Mich 
Microdot Inc 1826 Fremont Ave S Pasadena Calif 
Microlab 71 Okner Pkwy Livinaston NJ 
Microphase Corp PO Box 1166E Greenwich Conn 
Micro Switch Div Minn-Honeywell Freeport Ill 
Microtran Co 145 E Mineola Ave Valley Stream NY 
Sales Mar—Albert Eisenberg NEptune 4-3328 
F J Le 0 St ker Ivd 
150! N Weber St 
PO Box 2131 
r 177 Sunset Ave 
A 187-61 Hollis A 
2419 S Grand A 


328 Maxwell Ave 
Ave 
195 2nd A 


SEATTLE—F Haight Co 3212 Eastlake Ave 
WILM N M Aqy 4924 Oleander 
Microwave Assoc 22 Cummington St Boston Mass 
Micro-Wire Stranding 252 Chestnut Passaic NJ 
Mid-Century Instrumatic 611 Broadway New York 12 
Midland Mfg 3151 Fiberglas Rd Kansas City 15 Kan 
Midwest Coil & Transformer 1640 N Halsted Chicago 
Midwest Electric Products Mankato Minn 
Midwestern Instruments PO Box 7186 Tulsa Okla 
Miles Reproducer 812 Broadway New York 3 NY 
Milgo Electronic Corn 7601 NW 37 Ave Miami 47 Fila 
Millen Mfg Co James 150 Exchange St Malden Mass 
Miller Coil Co J W 5917 S Main Los Angeles 3 Calif 
Miller Dial & Nameplate El Monte Calif 
Miller Electronics 2840 Naomi St Burbank Calif 
Miller Electro-Research 5529 S$ 5 St Milwaukee Wisc 
Miller-Harris Instr 601 E Ogden Ave Milwaukee Wisc 
Miller Instr Wm 375 N Halstead Pasadena 8 Calif 
Miller Labs A F 9226 Hudson Blvd North Bergen NJ 
Miller Mfg Co M A 4 & Church Sts Libertyville Ill 
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Millivac Instrument Corp 444 2 

Milwaukee Gas Spec U0 N Jackse 

Milwaukee Kecord C ye I W 

Milwaukee Resistor 700 W Va St 

Milwaukee Trans 231 N Hopk 

Minatron Corp Belle Mead N 

Mine Safety Appl 201 N B 

Miniature Precision Beari 

Minn-t eywell Regu 

Minn-Honeywell Industrial Div 4 

Minn Mining & Mfg 900 Fauquie 

Miskella Infra-Red E & Gra 

Mitchell Camera €66 W Harvar 

Mitchell Industries PO Box 1 

Mitchell Mfg Co 2525 Clybou 

Mitchell-R Insulation 1 Mt 

Mitronics Inc 232 13 Ave Ne 

Mobil Electronics Ande n I 

Model Rectifier rs 

Modelectric Products 1500 Bangs Ave 

Modern Adhesives & Electr 402 Garden 

Modern-Aire Mfy 4436 W Roosevelt 

Modern Wire 39-39 Review Long Island City 

Moeller Instr 132 St & 89 Ave Richmond Hill 

Mohawk Bus Machines 944 Halsey St Brooklyn 

Mohawk Electronic Research Amsterdam NY 

Mohawk Wire & Cable 320 River Fitchburg M 

Moisture Register 1510 W Chestnut Alhambra Calif 

Molded Insulation 335 E Price St Philadelphia Pa 

Molding Corp of America 40 Church Pawtucket RI 

Mole-Richardson 937 N Sycamore Hollywood 38 Calif 

Moloney Electric 5390 Bircher Blvd St Louis 20 Mo 

Monitoradio Div Idea Inc Indianapolis 26 Ind 

Monitor Products 815 Fremont Ave S Pasadena Calif 

Monroe Calculating Morris Plains NJ 

Monson Corp 6059 W Belmont Ave Chicago 34, II! 

Montgomery Mfg 204 S Main St Owensville Ind 

Moran Electronic Components Silver Spring Md 

Moran Instrument Pasadena 3 Calif 

Morrow Radio Mfg 2794 Market St Salem Ore 

Morse Co F W 1300 Soldiers Field Rd Boston 35 

Moseley Co F L 409 N Fair Oaks Pasadena 3 

Mosley Electronics 8622 St Charles Rock St Lou 

Mossman Inc Donald P PO Box 265 Brewster 

Motiograrh Inc 4441 W Lake St Chicago 24 III 

Motordyne Inc 2661 S Myrtle Ave Monrovia Calif 

Motor Generator Corp Troy Ohio 

Motorsearch Co 1600 Junction Ave Racine Wisc 

Motorola Comm & Electr 4501 W Augusta Chicago II! 

Moulic Specialties Bloomington It! 

Mountain Systems 864 Franklin Ave Thornwood NY 

Mount Sopris Instrument Boulder Colo 

MP Eng’g Co Fairfield 3 Conn 

Mucon Corn 9 St Francis St Newark 5 NJ 

Mueller Electric 1583 E 31 St Cleveland 14 Ohio 

Mueller Lab 1052 N Allen Pasadena Calif 

Muirhead Instr 677 5 Ave New York 22 NY 

Mullard Overseas Shaftesbury Ave London Eng 

Mullenbach Electric 2100 £ 27 St Los Angeles Calif 

Multicore Sales 80 Shore Rd Port Washington NY 

Multi-Products 21470 Coolidge Hwy Oak Park 37 Mich 

Multi-Tron Lab 4624 W Washington St Chicago 44 III 

Munsell Color Co 10 E Franklin St Baltimore 2 Md 

Munston Mfg & Service Beech St Islip NY 

Muntz TV Inc 1000 Grey Ave Evanston II! 

Murphy & Miller 1318 S$ Michigan Ave Chicago 5 II! 

Murray Plastics Co 26 Cottage St Poughkeersie NY 

Musicolor Inc 3100 Lake Shore Michigan City Ind 

Muter Co 1255 S Michigan Ave Chicago 5 II! 

Mutual Electronic Industries New Rochelle NY 

Mycalex Corp of America 125 Clifton Blvd Clifton NJ 

Myers & Sons E A 306 Beverly Rd Pittsburch 16 

Mystic Transformers 63 Swanton St Winchester 

Mvstik Adhesive Prods 2625 N Kildare Chicago 

Til 

Nader Mfg 2661 S Myrtle Ave Monrovia Calif 

Narda Corp 160 Herricks Rd Mineola NY 

Nat'l Acme Co 170 E 131 St Cleveland & Ohio 

Nat'l Aeronautical Corn 180 S Main St Ambler Pa 

Nat’l Aircraft Corp 3411 Tulare Ave Burbank Calif 

Nat'l Capacitor 18 Webster St Brookline 4€ Mass 

Nat'l Carbon Co 30 E 42 St New York 17 NY 

Nat'l Cash Register Co Main and K Sts Davton 9 Ohi 

Nat'l Ceramic Co 500 Southard St Trenton 2 NJ 
Coil Co PO Box 1237 Sheridan Wvo 
Company 61 Sherman St Malden 48 Mass 
Electric Controller 7070 Glenwood Chicago 26 III 
Electric Prods 2 Gateway Center Pittsburoh Pa 
Electronics Inc 628 North St Geneva III 
Electronics Labs 1713 Kalorama NW Wash 9 DC 
Fabricated Prods 2650 W Belden Chicago 47 III 
Hollywood 1475 El Mirador Dr Pasadena 3 Calif 
Moldite Co 1410 Chestnut Ave Hillside 5 NJ 
Radiac 479 Washington St Newark 2 NJ 
Research Newton Highlands 6 Mass 
Semiconductor Prods 930 Pitner Ave Evanston II! 

Nat'l Video Corp 4300 W 47 St Chicago 32 II! 

Nat'l Vulcanized Fibre PO Box 311 Wilmington Dela 

Nat'l Wire Cable 136 San Fernando Los Angeles 31 

Natural Lighting 612 W Elk Ave Glendale 4 Calif 

Natvar Corp 211 Randolph Ave Woodbridae NJ 

Navigation Devices PO Box 668 Binnhamton NY 

Nebel Lab R E 1634 E 12 St Brooklyn 29 NY 

Nemeth Inc 2223 S Carmelina Los Angeles Calif 

Nems-Clarke Inc 919 Jesup-Blair Silver Spring Md 

Nesor Alloy Prods 282 Halsev Newark 2 NJ 

Nestor Enn'g Co PO Rox 416 Waldwick NJ 

Network Mfg Corp 213 W 5 St Bayonne NJ 
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y chester Cc 
Ave Phoenixville Pa 
kson Ave LI City 
; St New Y 


1 NJ 


Nickel Cadmium Battery Corp Easthampton 
Nilsen Mfg Co 21 N C h St Addison Ill 
Nilsson Electrical Lab 103 Lafayette New Y 
Corp 345 Carnegie Ave Kenilworth NJ 
1 Co 3 W 18 St New York 11 NY 
Systems Del Mar Airport Del Mar Calif 
Nonotuck Mfg Co Holyoke Mass 
Norco Mfg Co 392 Bleecker St New York 14 NY 
Norden-Ketay Snow & Union Sts Boston 25 Mass 
Norrman Labs Ernst Williams Bay Wis 
Norsid Mfg Co 33 Prospect St Yonkers NY 
N American Aviation 12214 Lakewood Downey Calif 
N American tnstruments 2420 N Lake Altadena Calif 
N American Philips - 5 1 Mt Vernon NY 
Northeast Electronics C 
Northeast Scientific 617 Concord Cambridge 38 Mas 
Northeastern Dev Enars 21 High St Pawtucket RI 
Northeastern Eng’g Co Manchester NH 
North Electric Mfg Co Galion Ohio 
Northern Eng’g Labs 434 Wilmot Burlington Wisc 
Northern Radio Co 143 W 22 St New York 11 NY 
North Hills Electric 203-18 35 Ave Bayside 61 NY 
North Shore Nameplate 214-27 Northern Blvd Bayside 
61 NY 
N yn Assoc PO Box 96 Garden Citv NY 
Nothelfer Winding Labs PO Box 455 Trenton 3 NJ 
NRD Instrument Co 6425 Etzel Ave St Louis 14 Mo 


NRK Mfg & Eno’e 4601 W Addison Chicago 41 Il 


w 


Nuclear Devel Lab PO Box 7034 Kansas City 13 Mc 

Nuclear-Electronics 2632 W Cumberland Phila Pa 

Nuclear Inst & Chem 223 W Erie St Chicago 10 III 

Nuclear Measurements Corp Indianapolis Ind 

Nuclear Research Corp Southampton Pa 

Nucleonic Corp 196 DeGraw St Brooklyn 31 NY 

Nucleonic Prods PO Box 5552 Metro Sta Los Angele 
Calif 

Numberall Stamp & Tool 379 Huguenot Staten Is NY 

Nyt Electronics 2979 N Ontario Burbank Calif 

Oak Mfg Co 1260 Clybourn Ave Chicago Tl 

Oberline Inc P 0 Box 921 Beverly Hills Calif 

Oerlikon Tool P 0 Box 3049 Asheville N Car 

Offner Electronics 5320 N Kedzie Ave Chicago 25 Ill 

Ooden Coil & Transformer 2124 W Carroll Chicago 12 

Ohio Carbon Co 12508 Berea Rd Cleveland 11 Ohio 

Ohio Crankshaft 3800 Harvard Ave Cleveland 5 Ohi 

Ohmart Corp 2236 Bonen St Cincinnati 14 Ohio 

Ohmite 1 Co 3601 Howard St Skokie Ill 

OK Electronics Corp 7 Hunt Pl Nutley 10 NJ 

Okonite Co 220 Passaic St Passaic NJ 

Olin-Mathieson 275 Winchester Ave New Haven Conn 

Olympic Instrument Labs Cove Wash 

Olympic Plastics 5741 W Jefferson Los Angeles 16 

Olympic Radio & TV 34-01 38 Ave L I City 1 NY 

Omco U S 93 & Las Palomas St Kineman Ariz 

Omega Labs Inc Haverhill St Rowley Mass 

Onan Sons D W University at 25 Minn 14 Minr 

O'Neil-Irwin Mfg Co Lake City Minn 

Onondaga Pottery 1858 W Fayette Syracuse NY 

Oprenheimer C 578 Exchanne St Buffalo 10 NY 

Optionic Research 1374 Mass Ave Cambridge 38 Mass 

Optron Mfg 3223 N Sheffield Ave Chicano 13 Il 

Oregon Electronic 2232 E Burnside St Portland 15 Ore 

Orradio Industries 120 Marvyn Rd Opelika Ala 

Ortho Filter 196 Albion Ave Paterson 2 NJ 

Oryx Co 9015 Wilshire Blvd Beverly Hills Calif 

Osborne Electric 712 S E Hawthorne Portland Ore 

Osborne Transformer 948 E Lafavette Detroit 7 Mich 

Oster Mfg Co John 1 Main St Racine Wisc 

Osterland Co Edmund Mountain Lakes NJ 

Otarion Inc 185 Ashford Ave Dobbs Ferry NY 

Otis Elevator C 5 Rverson St Brooklyn 5 NY 

Owen Labs 55 Beacon PI Pasadena Calif 


Oxford Electric Corp 3911 S Michigan Ave Chicago 15 


Ozalid Div General Aniline & Film Johnson City NY 
Pace Eng'g 6914 Beck Ave N Holiywood Calif 
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Pane-Fonwell 1311 Riverside Dr Los Angeles 31 Calif 
Palmer Inc 4002 Fruit Valley Rd Vancouver Wash 
Pampa Electronics 7354 Frankford Philadelphia Pa 
Paner Mirrors e | Feliz Rilvd Los Angeles 39 
n-Electronics Box 404 Griffin Ga 
Panellit Tr 7491 N Hamlin Ave Skokie Til 
Panoramic Radio Prods 10 S 2 Ave Mt Vernon NY 
Pan-Ormond Corn Box 1605 Ormond Beach Fla 
Pantek Co Box 212 El Segundo Calif 
Paragon Electric 1600 12 St Two Rivers Wisc 
Paramount Paper Tube Corp Fort Wayne 2 Ind 
Paraplegics Mfg Franklin Park Ill 
Park Armature Co 883 Boylston St Boston 16 Mass 
Park Nameplate Co 61-07 32 Ave Woodside 77 NY 
Par Products 925 N Citrus Lane Hollywood Calif 
Partrick & Wilkins 51 N 7 St Philadelphia 6 Pa 
Partridge Transformers Tolworth Surrey England 
Patwin Instruments 41 Brown Waterbury 20 Conn 
Paul F H & Stein Bros 235 5 Ave New York NY 
PCA Electronics 2180 Colo Ave Santa Monica Calif 
Pearson Electronics Palo Alto Calif 
Pearce-Simpson Inc 3023 Coral Way Miami 34 Fla 
Pearson Industries 4624 N Sheridan Chicago Il! 
Pease Co C F 2601 W Irving Park Rd Chicago 18 Til 
Peer Inc 1200 Milton St Benton Harbor Mich 
Peerless Electric Co 1501 W Market St Warren Ohio 
Peerless Electrical Prods 9356 Santa Monica Blvd 
Beverly Hills Calif 
Peerless Prods Industries 812 N Pulaski Chicago 51 
Peirce Wire Recorder 5900 N Northwest Hwy Chicago 
Penn Controls Inc Goshen Ind 
Penn-East Eng's Corp Box 240 Kutztown Pa 
Penn Fibre 2030 E Westmoreland St Phila 34 P 
Penn Transformer Corp Bellefonte Pa 
Pennwood Numechror 19 Frankstown Pittsburgh Pa 
Penta Labs 312 N Nopal St Santa Barbara Calif 
Pentron Corp 777 S Trion Ave Chicago 24 Ill 
Poreny Equipment 893 Chambers Columbus 1 Oh 
Perfection Electric 2635 S Wabash Ave Chicago ] 
Perfection Mica 1322 N Elston Ave Chicago 22 I! 
Perkin-Elmer Corp Norwalk Conn 
Perkin Eng’a 345 Kansas St El Sequndo Calif 
Permacel Tape Corp U S Hwy No 1 New Brunswick NJ 
Permaglass Inc Box 195 Sta A Toledo 5 Ohio 
Permanent Label 49 Ackerman St Bloomfield NJ 
Perma-Power Co 4727 N Damen Ave Chicago 25 Ill 
Permoflux Corp 2835 N Kedzie Ave Chicago II! 
Permo Inc 6415 Ravenswood Ave Chicago 26 Ill 
Permonite Mfg Co 4554 N Broadway Chicago 40 III 
Peschel Electronics 13 Garden St New Rochelle NY 
Pesco Products Div Borg-Warner Bedford Ohio 
Pfanstieh! Chemical Corp Waukegan III 
Phalo Plastics Corp 25 Foster St Worcester 8 Mas 
Phaostron Instrument and Electronic Company 151 
Pasadena Ave S Pasadena Calif 


(Listings continued on next page) 
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Phelps Dod Cry Prods 300 Park Ave New York 
Phen-9-Tron Inc 455 Main St New Rochelle NY 
Philadelphia Scientific Glass Abington Pa 

Philamon Labs Inc 90 Hopper St Westbury LI NY 
Philbrec R nC M 
Philco Corp Tiona & C Sts Philadelphia 34 Pa 
Philco Corp 4700 Wissahickon Ave Philadelphia 44 Pa 
Philco Cor A’ & “Negheny Ave Philadelch +P 
Philharmonic Radio 235 Jersey Ave New Brunswick NJ 
Phillips Control Corp 59 W Washington St Joliet Ill 
Philmore Mfg Co 113 University Pl! New York 3 NY 
Philson Mfg Co 60 Sackett St Brooklyn 31 NY 
Phoenix Pre ' Inst 803 N 5 St Phila 40 
Photobell Co 43 Vesey St New York 7 NY 

Photo Chemical Prods 479 Walton Ave New Yor 
Photo Crystals Inc 15 S$ 1 St Geneva III 
Photocircuits Corp Sea Cliff Ave Glen Cove NY 
Photocon Research 421 N Foothili Pasadena 8 Calif 
Photographic Prods 1000 N Olive Anaheim Calif 
Photo Research Cakuenja Holl wood Calif 
Photovolt Corp 95 Madison Ave New York lé 
Photron Instrument 6516 Detroit Ave Cleveland 2 
Physics Rese h W Hemo,tead NY 

PIC Design 160 Atlantic Ave Lynbrook LI NY 
Pickard & Burns 240 Highland Ave Needham 94 Mas 
Pickering & Co 309 Woods Ave Oceanside NY 

Piezo Products Whitney St Sherborn Mass 

Pilot Radio 37-06 36 St Long Island City 1 NY 
Pioneer Electronics 2235 S Carmelina Los Angeles 
Pioneer Gen E Motor 5841 W Dickens Chicago 43 11! 
Pioneer Mt 1 Adam St W New Y N 
Piqua Machine & Mfg Co Piqua Ohio 

Pittsburgh Coil Co Box 700 Carnegie Pa 

Pittsburgh Lectrod PO Box 1766 Pittsht 
Pittsturoh Plate Gi Pittsburah 22 Pa 

Pix Mfg Co 75 Hudson St Newark 3 NJ 

Planet Mfg Corp 225 Belleville Ave Bloomfield NJ 
Planet Service 88-02-06 102 St Richmond Hill 18 NY 
Plasteck Inc PO Box 551 Poteau Okla 

Plastic Capacitors 2511 W Moffat St Chicago 47 Il! 
Plasticraft Prods 1 Station Pl W Nyack NY 

Plastoid Corp 42-61 24 St Long Island City 1 NY 
Plectron Corp Overton Nebr 

Plastronics PO Box 96 Winter Hill 45 Mass 

PM Industries 280 Fairfield Ave Stamford Conr 
Poinsettia Co 112 Cedar Ave Pitman 15 NJ 

Polarad Elect 1St L I Cit l NY 
Polarizing Instrument Co Irvington-on-Hudson NY 
Polymer Corp of Penna Reading Pa 

Polyphase Instr ent { 1 Mawr Pa 

Polytechni> Rese & Nevo} 20? Tillarv St BkI 
Pomona Electronic 26 W 5 Ave Pomona Calif 
Ponder & Best 814 N . le Ave Hollywood 38 Calif 
Poole Instrun 3 ] Dallas Tex 
Popper & ios 00 4 Ps New York 10 NY 
Porcelain Products 420 W Sandusky St Findlay Ohio 
Portchester Instrument 114 Wilkins Port Chester NY 
Port-0-Matic Co 438 E 91 St New York NY 

Post Machinery 140 Elliott St Beverly Mass 

Potter & Brumfield Princeton Ind 


Potter Co 1950 She wn North Chica I! 


Potter Instrument 115 Cutter Mill Rd Great Neck NY 
Power Desir Richmord Hil 18 NY 

Power Supplies Inc 1007 Olive St Highland Ill 
Power Transformer 532 Mulberry St Newark 5 NJ 
Powers Regulator 3400 Oakton St Skokie Ill 
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Practical Electronic 2214 S$ Michigan Chicago III 
Pratt Albert 114 W Laxe View Ave Milwaukee 17 Wis 
Precise Development Oceanside L I NY 

Precise Measurements 942 Kings Hwy Brooklyn 23 NY 
Precision Apparatus 70-31 84 St Glendale 27 LI NY 
Precision Associates 354 Cumberland St Bkin NY 
Pre ision Crvstal 2223 Warwick Sonta Monica Calif 
Precision Electronics Inc Franklin Park Ill 

Precision Hearing Aids 5157 W Grand Chicago 39 
Precision Inc 730 Lyndale Ave N Minneapolis 11 Minn 
Precision Metal Prods 41 Elm St Stoneham 80 Mass 


Paper Tube Co 2057 W Charleston Chicago 


Precision Photomechanical 170 S$ Van Brunt Engle- 

wood NJ 

ision Piezo 427 Mayflower St Baton Rouge 2 
Precision Plastic Prods 225 N Racine Chicago 7 
Precision Radiation 4223 W Jefferson Los Angeles 16 
Precision Resistor 109 U S Hway 22 Hillside NJ 
Precision Scientific 3737 W Cortland St Chicago 47 
Precision Technology 66 South P St Livermore Calif 
Prerisi Thermometer 1434 Brandywine Phila 30 Pa 
Precision Tube Co North Wales Pa 
Preis Engraving Machine Hillside 5 NJ 
Premax Products Niagara Falls NY 
Premier Instrument 52 W Houston St New York 12 NY 
Premier Metal Prods 337 Manida St New York 59 NY 
Premier Research Labs 79 7 Ave New York 11 NY 
Pres Industrial Prods Box 302 New Paltz NY 
Prescott TV 7352 Beverly Blvd Los Angeles 36 Calif 
Press Wireless Labs West Newton 65 Mass 
Presto Recording Corp PQ Box 500 Paramus NJ 
Prestoseal Mfg 37-27 33 St Long Island City 1 NY 
Price Electric Corp Frederick Md 
Printed Circuits Inc 26 Tunxis Ave Bloomfie'd * 
Printed Electronics Coro 7 North Ave Natick Mass 
Probescope Co 44-05 30 Ave Long Island City NY 
Process Instruments 15 Stone Ave Brooklyn 33 NY 
Prodelin Inc 307 Bergen Ave Kearny NJ 
Prosound Corp 175 5 Ave New York 10 NY 
PSP Eng’g Co 8608 Otis St South Gate Calif 
Pulse Techniques 1411 Palisade Ave W Ennleword NJ 
Pye Corp of America 270 Park Ave New York NY 
Pyle-National Co 1334 N Kostner Ave Chicago 51 Il 
Pyramid Electric Co 1445 Hudson Blvd N Bergen NJ 
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Pyramid Instrument 630 Merrick Rd Lynbrook NY 
Pyrofilm Resistor 8 Whippany St Morristown NJ 
Pyrometer Instrument 92 Portland Ave Bergenfield NJ 
QLC Corp 409 Main St Greenport LI NY 

QRK Electronic Prods 445 W Circle Dr Fresno 4 Calif 
Qualitone Co 4318 Upton St Minneapolis 10 Minn 
Quality Components Inc St Marys Pa 

Quam-Nichols Co 234 E Marquette Rd Chicago 37 Ill 
Quantum Electronics Albuquerq e N Mex 

Quare Associates PO Box 95 Canton Mass 

Quietrole Co 395 John St Spartanburg S Car 
Quincy Speaker Mfg Corp 221 Oak St Quincy III 
Qutronic Transformer 525 Broadway New York 12 NY 
QVS Inc 20 N 15 St East Orange NJ 

Rada Prods 2911 W Carroil Ave Chicago 12 III 
Radar Engineers 403 E 45 St Seattle 5 Wash 

Radex Corp 2076 Elston Ave Chicago 14 III 
Radiant Lamp Co 300 Jelliff Ave Newark & NJ 
Radiart Corp 3455 Vega Ave Cleveland 13 Ohio 
Radiation Counter Labs 5122 W Grove Skokie III 
Radiation Inc PO Drawer 37 Melbourne Fla 
Radiation Instr Devel 5737 S Halsted Chicago Ill 
Radio City Products Centre & Glendale Easton Pa 
RadiOclok 2119 Starling New York 62 NY 

Radio Condenser Davis & Copewood Sts Camden 3 NJ 
Radio Cores 9540 S Tulley Ave Oak Lawn III 

Radio Corp of America Camden 2 NJ 

Radio Corp of America Semicon iductor Div Somerville NJ 
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Radio Corp of America Tube Div Harrison NJ 


Radio Eng'g Labs 36-40 37 St Long Island City NY 
Radio Eng'g Prods 1080 University Montreal Can 
Radio Frequency Co Medfield Mass 

Radio Frequency Labs Powerville Rd Boonton NJ 
Radio Industries 5225 N Ravenswood Chicago 40 Ill 
Radio Instrument 12-05 Sumner Pi Fair Lawn NJ 
Radiomarine Corp 75 Varick St New York 13 NY 
Radio Materials Corp 3325 N Calif Ave Chicago 18 Il! 
Radio Merchandise Sales 2016 Bronxdale New York 62 
Radio Music Corp 84 S Water St Port Chester NY 
Radion Corp 1130 W Wisconsin Ave Chicago 14 Ill 
Radionics Inc PO Box 186 Cockeysville Md 

Radio Receptor Co 251 W 19 St New York 11 NY 
Radio Research 170 Front St Marietta Ohio 

Radio Srecialty Mfg 2023 S E 6 Ave Portland 14 Ore 
Radio Supply & Eng’g 85 Selden Detroit 1 Mich 
Radio & TV Products Grass Lake Mich 

Rae Motor Corp 2009 Kewaunee Racine Wisc 
Railway Communications PO Box 67 Raytown Mo 
Ramsey Radio & TV 925 St Louis Ave Vandalia Ill 
Randall Inc Douglas 6 Pawcatuck Ave Westerly RI 
Rangertone Inc 73 Winthron St Newark 4 NJ 
Ransom Research PO Box 382 San Pedro Calif 
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Rapid Electroplating 
Chicago 5 Il 
Manufact 


Process 1414 S Wabash Ave 


every 


Ratigan Electronics 3614 Maple Los Angeles 11 Calif 
Rattray & Co 116-08 Mrytle Ave Richmond Hill NY 
Rau Fastener Co 142 5 Ave New York NY 
Rauland Corp 4245 N Knox Ave Chicago Ill 
Rauland Borg Corp 3515 W Addison St Chicago 18 Il! 
Rawson Electrical Instr Cambridge 42 Mass 
Ray-0-Vac Co 212 E Washington Madison 10 Wise 
Rayovox Mfg Co 902 Albemarble Rd Brooklyn 18 NY 
Raypar Inc 7810 W Addison St Chicago 34 III 
Raytheon Mfg Co 5921 W Dickens Ave Chicago 39, III 
Raytheon Mfg Co Receiving & Cathode Ray Tube 
Operations 55 Chapel St Newton 58 Mass 
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Raytheon Mfg Co Ceramic Sales Div Foundry Ave 
Waltham Mass 
Raytheon Mfg Co Component Product Dept 100 R 
: ’ cts r er 
St Waltham 54 Mass r 
Raytheon Mfg Co Equip Marketing Div 190 Willow 
St Waltham 54 Mass 
Raytheon Mfg Co Microwave & Power Tube Operations 
Foundry Ave Waltham 54 Mass 
Maganetror Kl ystror Tra 


Raytronic Inc 9701 Reading Rd Cincinnati 15 Ohio 
RBM Div Essex Wire Corp Logansport Ind 

RCL Mfg Co New Jersey Ave Riverside 1 NJ 

Rea Co J B 1723 Cloverfield Blvd Santa Monica Calif 
Rea Magnet Wire Co E Pontiac St Fort Wayne 4 Ind 
Recora Co 6100 S Archer Rd Summit III 

Recorder Tape of Month Club 449 W 51 St New York 
Rectifier Eng’g 1803 E 7 St Los Angeles 21 Calif 
Redman Electronics Corp Thompsonville Conn 
Redmond Co Monroe St Owosso Mich 

Red Point Prods 1907 Riverside Dr Glendale 1 Calif 
Red Seal Electric 6321 Detroit Ave Cleveland 2 Ohio 
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Reed-Curtis Nuclear Playa del Rey Calif 

Reed Roller Bit PO Box 2119 Houston 1 Texas 

Reever & Co C M 173 Victor Ave Detroit Mich 

Reeve Electronics Inc 699 W Lake St Chicago 6 III 

Reeves-Hoffman Corp Carlisle Pa 

Reeves Instrument Corp 215 E 91 St New York 28 NY 

Reeves Soundcraft Corp 10 E 52 St New York 22 NY 

Regency Div Idea Inc 7900 Pendleton Indianapolis Ind 

Regulator Corp Norwalk Conn 

Regulator Eng’g 11545 W Jefferson 

Reiter Co F 3340 Bonnie Hill Dr Hollywood 28 Calif 

Rek-O-Kut Co 38-01 Queens Blvd L I City 1 NY 

Relay Sales Inc Box 186 Dept 6 W Chicago III 

Reliable Spring & Wire 3167 Fulton Cleveland 9 Ohic 

Reliance Mica Co 341 39 St Brooklyn 32 NY 

Rembar Co 147 Main St Dobbs Ferry NY 

Remington-Rand Univac Div 315 4 Ave New York 

Renbrandt Inc 98 Kirkland St Cambridge 38 Mass 

Reon Resistor Corp 117 Stanley Yonkers NY 

Rerath Inc P R 641 E 61 St Los Angeles 1 Calif 

Resdel Eng’g 330 S Fair Oaks Ave Pasadena 1 Calif 

Research Electronics Labs Roslyn Pa 

Research Instrument 233 Broadway New York 7 NY 

Rese Eng’g 731 Arch St Philadelphia Pa 

Resinite Corp 20351 W Charleston St Chicago II! 

Resistance Products 914 S$ 13 St Harrisburg Pa 

Resistoflex Corp Belleville NJ 

Resistors Inc 5226 W 26 St Chicago 

Resitron Labs 2908 Nebraska St Santa Monica 

Retron Co 717 N Lake Ave Pasadena 6 Calif 
1900 Lyndale Ave S Minneapolis 

320 E 21 St Chicago 16 II! 

Wallinaford Conn 

Revere Coprer & Brass 230 Park Ave New York 17 NY 

Rex Corr W Acton Mass 

Rex Rheostat Co 3 Fovhurst Rad 

Reynolds Electric 3000 River Rd River Grove III 

Rheem Mfg Co 9236 E Hall Rd Downey Calif 

Rhein Sound Systems PO Box 112 Marion III 

Rhodes Inc M H 30 Bartholomew Ave Hartford 6 Conn 

RHO Eng'g 2240 Sepulveda Bivd Los Angeles Calif 

Richards Co A S Newton Hinhlands Mass 

Richardson Co 5860 Spring Oak Hollywood 28 Calif 

Richardson Co 2790 Lake St Melrose Park III 

Richardson Lahs Kenneth 254 Vincent Lynbrook NY 

Rich Electronics Inc 212 NW 8& Ave Miami 36 Fla 

Rirhmont Inc 922 S Myrtle Ave Monrovia Calif 

Riester & Thesmacher 1526 W 25 Cleveland 0 

Rirley Co 1 Fartory St Middletown Conn 

Ristaurrat Inc 1216 E Wise Ave Appleton Wisc 

Riverbank Labs PO Box 65 Geneva Ill 

River Edne Sales 80 Shore Rd Port Washinaton NY 

Riviera Electronics 6060 SW 114 St Miami 43 Fla 

Rivon Electronics 2414 Reedie Dr Silver Spring Md 

R-J Ardio Prods 80 Shore Rd Port Washington NY 

R K Mfo Co PO Box 112 Marion Ill 

Robbins & Myers 1345 Lagonda Ave Springfield Ohio 

Roberts Mfn 412 E Chambers Cleburne Texas 

Rohinette Co W C 802 Fair Oaks Ave S Pasadena Calif 

Robins Industries 214-26 41 Ave Bayside 61 NY 

Robinson Aviation Teterhoro NJ 

Rohinson Inc Edward E 95 Park Ave Nutley 10 NJ 

Rebinson Rerordirg Labs 35 S$ 9 St Philadelphia 7 Pa 

Robotron Corp 21300 W 8 Mile Rd Detroit 19 Mich 

Rochester Elertronics Co Penfield NY 

Rorkhar Corn 215 E 37 St New York 24 NY 

Rorkbestos Products New Haven 4 Conn 

Rockwell Co W S 200 Eliot St Fairfield Conn 

Ro~kwell Era'g 4065 N New Jersey Indianapolis Ind 

Red-te Mfe Co Emaus Pa 

Roeblinn's Sons J A 640 S Broad Trenton 2 NJ 

Ronan Bros 8931 N Monticello Ave Skokie II! 

Roners Corn Roners Conn 

Roners E'ertranie 43% Rleecker St New York 12 NY 

Rehden Mfn 4739 W Montrose Ave Chicaro 41 II! 

Rehn M‘n 116 Limestone Bellevue Peoria II! 

Rola Co 2570 Surerior Ave Cleveland 14 Ohio 

Roland Radin Corn 776 © Columbus Mt Vernon NY 

Rollan Electric Co 8020 S Park Ave Chicago 19 Il! 

Roller-Smith Corp 1825 W Market St Bethlehem Pa 

Rollins Electronics Corn Lewes Del 

Romar Plastics Inc 1311 E Main St St Charles Ill 

Rome Cable Corp Rome NY 

Ronan & Kunzl Marshall Mich 

Ronette Sales Corp 135 Front St New York 5 NY 

Rosen Enn'g Prods 32 & Walnut Philadelphia 19 Pa 

Rostan Corp 56-60 59 St Maspeth LI NY 

Rotron Mfg Co Schoonmaker Lane Woodstock NY 

Rowe Industries 1702 Wayne St Toledo 9 Ohio 

Royal Electric Co 95 Grand Ave Pawtucket RI 

Royal Metal Mfg Co 175 N Michigan Ave Chicago 1 Ii! 

Roylvn Inc 1706 Standard Ave Glendale 1 Calif 

RS Electronivs 435 Portage Ave Palo Alto Calif 

Rubiron Co Ridge Ave & 35 St Philadelphia 32 Pa 

Ruckelshaus Labs J G Madison NJ 

Rumrle Inc 2308 Beloit Ave W Los Angeles 64 Calif 

Runzel Cord & Wire 4723 W Montrose Ave Chicago 41 

Rust Industrial 41 E 42 St New York 17 NY 

Rutherford Electronics Culver City Calif 

Ryan Co S C 13146 Yale PI Minnearolis Minn 

Rvan Trdustries 19159 John R St Detroit 3 Mich 

Saft Corp of America 2 Greag St Lodi NJ 

Sage Electronics 302 N Goodman St Rochester 7 NY 

Sage Labs 30 Guinan St Waltham 54 Mass 

Sag Harbor Industries Sag Harbor NY 

St John X-Ray Lab Califon NJ 


Culver City Calif 


50 Ill 
Calif 


Minn 


Baldwin LI NY 
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St Mary Carbon Co St Marys Pa 

Sampson Chemical & Pigment 2830 W Lake Chicago 12 

Sanborn Co 195 Mass Ave Cambridge 39 Mass 

Sanders Associates 95 Canal St Nashua NH 

San Fernando Electric 1509 1 St San Fernando Calif 

Sangamo Electric Co Box 7 Marion Ill 

Sangamo Generators Springfield Il 

Santa Monica Bay Sheltered Workshop 2521 5 St 
Santa Monica Calif 

Saratoga Plastics PO Box 490 Bellows Falls Vt 

Sargent-Rayment Co 4926 E 12 St Oakland 1 Calif 

Saxonburg Ceramics Saxonburg Pa 

Saxton Prods 1661 Boone Ave Bronx 60 NY 

Scaico Controls Market St Palmyra NJ 

Schafer Custom Eng'y 235 S 3 St Burbank Calif 

Schauer Mfg 4500 Alpine Cincinnati 36 Oho 

Scherma Mfg F A 424 Broome St New York 

Scherr Co George 200 Lafayette New York 

Schmidt Co G T 1804 Belle Plaine Ct 

Schutter Mfg Car! W Lindenhurst 

Sciaky Bros 4915 7 

Scientific Assoc ¢ 

Scientific Coil 561 roadw i 10 IN 

Scientific Radio 4301 Sheridan St Hyattsville M 

Scientific Radio Products 215 S 11 St Omaha Nebr 

Scintilla Divisi Bendix Aviat { ti Sidney 


NY 


nta 9 Ga 


37 orge St Newark 5 NJ ; 
ad H nn 585 Putnam Ave Cambridge 39 Ma 
Scott Radio Labs Plymouth Ind 
Scovill Mfg Mill St Waterbury 20 Conn 
Scully Machine 62 Water St Bridgeport 8 C nn — 
Seager Standard Carbon 291 Church St New Yor : 
Sealectric Switch & Relay 6625 N Keystone Chicag 
Sealectro Corp 186 Union Ave New Rochelle NY 
Seals Ltd 1010 Mission St S Pasadena Cali 
Sears Co M J Roxbury NY 


Seco Mfg Co 5015 Penn Ave So Minneapolis 19 Minn 


Seeburg Corp 1500 N Dayton St Chicago 22 I 
Seismograph Service PO Box 1590 Tulsa 1 Okla 
Self-Winding Clock 205 Willoughby Ave Brooklyn 5 NY 
Sel-Rex Precious Metals 229 Main Belleville 9 NJ 
Seneca Falls Machine a Falls NY 

nn Corp New Augusta Ind 
ee Sseananeh Instr 310 Main New Rochelle NY 
Sentinel Radio Corp 2100 Dempster St Evanston i 
Sequoia Process 871 Willow St Redwood City Calif 
Serdex Inc 91 Cambridge St Boston 14 Mass 
Servo Corp 20-20 Jericho Tpke New Hyde Park Li NY 
Servomechanisms Inc Post & Stewart Aves Westbury NY 
Servonic Instruments 1145 S Fair Oaks Pasadena Calif 
Servo-Tek Prods 1086 Goffle Rd Hawthorne NJ 
Servotro! Co 114 W Illinois St Chicago 10 II 
Sessions Clock 61 E Main St Forestville Conn 
Setchell-Carlson New Brighton St Paul 12 Minn 
Sethco Mfg 70 Willoughby St Brooklyn 1 NY 
Seymour Mfg Franklin St Seymour Conn 
Shallcross Mfg Co Collingdale Pa 
Shallite Inc 10 Mill St Paterson NJ 
Shamban Eng’g 11617 W Jefferson Culver City Calif 
Shannon Lum Mat 7356 Santa Mon Hollywood 46 Calif 
Shasta Div Beckman Instr Richmond Calif 
Shaw Insulator 160 Coit St Irvington 11 NJ 
Sheffield Corp 721 Springfield St Dayton 1 Ohio 
Shepard Labs 480 Morris Ave Summit NJ 
Sherman Industrial Electronics 505 Wash Belleville NJ 
Sherman Mfq H B 22 Barnev St Battle Creek Mich 
Sherold Crystals 1510 McGee St Kansas City Mo 
Shielding Inc Dert TT Box 217 Riverside NJ 
Shrader Sound 2803 M St NW Washington 7 DC 
Shura-Tone Prods 440 Adelphi St Brooklyn NY 
Shure Bros 222 Hartrey Ave Evanston Ill 
Shurite Meters 61 Hamilton St New Haven & Conn 
Sieler Design Prods 10460 San Pablo El Cerrito Calif 
Sierra Electronic 1050 Britton Ave San Carlos Calif 
Sightmaster Corp 111 Cedar St New Rochelle NY 
Sigma Instruments 170 Pearl St S Braintree Mass 
Sinnal Enn'a 273 Branrhrort Lona Branch NJ 
Signal Equipment Co 2706 3 Ave Seattle 1 Wash 
Signal Transformer 2518 Coney Island Brooklyn NY 
Silicone Insulation 564 3 Ave New York 16 NY 
Silicone Seals 3125 Milwaukee Chicago 18 Il 
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Sillcocks-Miller 10 W Parker 
Simmonds Aerocessories Tarryto 
Simplex Time Recorder Gardner 
Simplex Valve & Meter Lancaster Pa 
Simpson Electric 5208 W Kinzie St Chicag 
Simpson Mfg Mark 32-28 49 St Long Islar 

Ada St Chicago 7 Ill 

264 Smithtown NY 

idustries Front & Erie Philadel; 

Skiatron Electronics & TV 3 E 10 § 
Skottie Electronics 204 Bridge St Peckville 
Skysweeper Inc 51 Bridge St McHenry III 
Slater Electric & Mfg 56 St & 37 Ave Woodside 
Slaughter Co Pique Ohi 
Small Motor 2076 Elston Ave Chicago 14 Il 
Smith Assoc R 1319 19 St NW Washington 6 DC 
Smith Inc H H 2326 Nostrand Ave Brooklyn 10 NY 
Smith-Meeker Eng'g 157 Chambers St New York 7 NY 
SNC Mfg PO Box 277 Oshkosh Wi 


- 


S Philadelphia 40 P 
Sola Electric ( 14633 W 16 St Chicayg 90 Ill 

Solar Mfg E 46 St & Seville Ave L Angeles 58 Calif 
Solartron Electronic Group Thames Ditton Surrey Eng 
Sonar Radio Corp 3050 W 21 Si Brooklyn 24 NY 
Sonex Inc 245 Sansom St Upper Darby Pa 

Sonie Recording Prods 58 Mill Rd Freepor 

Sonora Radio & TV 2023 W Carroll Ave 

Sorensen & Co 375 Fairfield Ave Stamford 

Soroban Eng’g Inc Box 338 Melbourne Fla 

SOS Cinema Supply 602 W 52 St New York 

Sound Apparatus Co Stirling NJ 

SoundScriber Corp 146 Munson St New Have 

South Bend Lathe Works South Bend 22 Ind 

Southern Electronics Burbank Calif 

S River Metal Prods 377 Turnpike South River NJ 
Southwest Products San Antonio Texa 

Southwestern Ind Elec Houston 19 Texa 

Spaulding Fibre Co 310 Wheeler St Tonawanda NY 
Spaulding Products 550 W Barnes St Frankfort Ir 
Speak-0-Phone Recording 23 W 60 St New York NY 
Special Instruments 312 W Vine Knoxville Ten 
Special Products PO Box 188 Rockville 1 Md 
Specialty Automatic Mach Chelsea 50 Mass 
Specialty Eng’g 79 Clifton Pi Brooklyn 38 NY 
Specific Products 14515 Dickens Sherman Oakes Calif 
Spectre! Electr Div Carrier Corp San Gabriel Calif 
Speer Carbon Co Div Speer Resistor St Marys Pa 
Sreliman TV Co 3029 Webster Ave Bronx 67 NY 
Spencer-Kennedy 1320 Soldiers Field Boston 35 Mas 
Sperry Gyroscope Co Div Sperry Rand Great Neck NY 
Srerry Products Shelter Rock Rd Danbury Conn 
Sperti Faraday Ine 1322 E Church St Adrian Mict 
Spincraft Inc 4122 W State St Milwaukee 8 Wi 
Spirling Products Henrietta & Duffy Ave Hicksville NY 
Sprague Electric Co Marshali St N Adams Mas 
Spruce Pine Mica Co Spruce Pine NC 

Stackpole Carbon Co Tannery St St Marys Pa 
Stainless Inc North Wales Pa 

Stanat Mfg Co 47-23 37 St Long Island City 1 NY 
Stancil-Hoffman 921 N Highland Hollywood 38 Calif 
Standard Cabinet Co 54 Washington Ave Carlstadt N 
Standard Coil Products Melrose Park Ill 

Standard Condenser 3749 N Clark Chicano Il! 
Standard Crystal Co 1714 Locust Kansas City 8 M 
Standard Electric Time 89 Logan St Springfield 2 M 
Standard Electrical Prods 2240 E 3 St Dayton Ohi 
Standard Electronics Corp 285 Emmet St Newark N 
Standard Electronics Res 2 East End Ave New York 2 
Standard Metals Corp 262 Broad St N Attleboro Ma 
Standard Record 1475 El Mirador Pasadena Calif 
Standard Telenhone & Cables London Eng 

Standard TV Tube 706 Drvades St New Orlean 
Stanford Labs PO Box 252 Menlo Park Calif 
Stanwyck Windinn Co 137 Walsh Ave Newburgh 
Star-A Electric Mfg 269 Meserole St Brooklyn € 
Star-Kimble Motor 200 Bloomfield Ave Bloomfield 
Star Porcelain Co Muirhead Ave Trenton 9 NJ 

Stark Mfg Co PO Box 489 Tuscaloosa Ala 

States Co 19 New Park Ave Hartford 6 Conn 
Staver Co 41-51 N Saxon Ave Bav Shore NY 
Stavid Eng'o US Hwy No 22 Plainfield NJ 
Sta-Warm Electric 1000 N Chestnut Ravenna 

Steel Co H D Lafavette Bldg Philadelphia ¢ 
Steelman Phono & Rad Mt Vernon 

Stelma Inc 190 Henry St Stamford 

Stephens Mfo Corn 8538 Warner Dr 

Sterling Engg 54 Mill 

Sterling Precis S 

Sterling Transformer Corp 297 N 7 St Brooklyn 11 NY 
Steyens-Arnold 22 Elkins St S Boston Mass 

Stevens Mfg Co PO Box 1907 Mansfield Ohio 
Stevens Mfg Co Geo 6022 N Rodgers Chicago 30 II! 
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Stevens Products 86 Main St E Orange NJ 
Steward Mfg Co D M PO Box 510 Chattanooga Tenn 
Stewart Eng’g Co PO Box 277 Soquel Calif 
Stewart Instrument 6507 Grand River Detroit 8 Mich 
Stewart & Stevenson 4516 Harrisburg Houston Texas 
tewart-Warner Electronics 1300 N Kostner Chicago 
ticht Co Herman H 27 Park Pl New York 7 NY 
Stoddart Aircraft Radio 6644 Santa Monica Hollywood 
Stoelting Co C H 424 N Homan Ave Chicago 24 Ill 
Stokes Machine F J 5500 Tabor Philadelphia 20 Pa 
Stone City Machine PO Box 351 Bedford Ind 
Stonite Coil Corp Route 25 Yardville NJ 
Stonized Products 900 Franklin St NE Washington DC 
trandberg Eng’y 416 W Market St Greensboro NC 
Stratford TV 2555 W 21 St Chicago & IIl 
Stratoseal Mfg 3039 W Fullerton Ave Chicago 47 Ill 
Streeter-Amet 4101 N Ravenswood Ave Chicago 13 II 
blite Co 75 W 45 St New York 36 NY 
tromberg-Carlson 1225 Clifford Ave Rochester 21 NY 
strong Electric Corp 87 City Park Ave Toledo 2 Ohio 
Struthers-Dunn Inc Pitman NJ 
udio TV Products 11 W 42 St New York 36 NY 
Stupakoff Div Carborundum Co Latrobe P 
Sturtevant Co P A Addison III 
folk Products Northport LI NY 
nmit Coil Co 4 Claremont Rd Bernardsville NJ 
in Chemical 113 E Centre St Nutley NJ 
Electric Corn Harlem & Avondale Chicago 31 Ill 
Tube Coro Route 69 Washington NJ 
nrise Products Co PO Box 173 Hawthorne 1 NJ 
Super Ear Products 675 Merrick Rd Lynbrook NY 
Superex Electronics 4 Radford Pl Yonkers NY 
Superior Carbon Prods S rge Ave Cleveland O 
Superior Electric C Laurel St Bristol Conn 
Superior Electronics 208 viet Ave Clifton NJ 
Superior Rectifier Mfg Hammond Ind 
Superior Steatite & Ceramic Englewood NJ 
Superior Tube Co Box 191 Norristown Pa 
Supreme Instruments Greenwood Miss 
Suprenant Mfg 172 Sterling St Clinton Mass 
Sutton Electronic Co 424 W Short St Lexington Ky 
vift & Sons M 10 Love Lane Hartford 1 Conn 
Swiss Jewel Co 225 Lafavette Bldg Philadelphia 6 Pa 
Switchcraft Inc 1328 N Halsted St Chicago 22 II 
svivania Electric Radio-TV Div 254 Rano Buffalo NY 
ovivania Electric Products Inc New York Office 174( 
roadway New York 19 NY 


symphonic Radio 160 Washington St N Boston 8 Mass 

Symohony Radio & TV 925 S Western Ave Los Ar 
geles 6 Calif 

Synthane Corp Montgomery Ave Oaks Pa 

Syntron Co Homer City Pa 

Syntronic Instruments 100 Industrial Rd Addison II! 

Taber Instrument 111 Goundry St N Tonawanda NY 

Tabet Mfo 1336 Ballentine Blvd Norfolk 12 Va 

Takk Corp PO Box 346 Newark Ohio 

Talk-A-Phone 1512 S$ Pulaski Rd Chicano 23 II! 

Taller & Cooner 75 Front St Brooklyn 1 NY 

Ta-Mar Inc 11571 W Jefferson Blvd Culver City Calif 

Tape Recorders Inc 1501 W Congress St Chicago 7 Ill 

Tare Electronics 48 Urban Ave Westbury LI NY 

Tarzian Inc Sarkes 415 N College Ave Bloomington Ind 

Tavioreel Corn 3 Rutter St Rochester 6 NY 

Tavior Fibre Co Norristown Pa 

Tavior Instrument 95 Ames St Rorhester 1 NY 

Taylor-Winfield 1052 Mahoning NW Warren Ohio 

Teca Corp 80 Main St White Plains NY 

Techalloy Co Rahns Pa 

Tech Labs Bergen & Edsall Blvd Palisades Park NJ 

Tech Master Corp 75 Front St Rronklyn 1 NY 

Technic Inc 39 Snow St Providence RT 

Technical Appliance Corr 1 Taco St Sherburne NY 


Technical Devel 40¢ Inre Blyd Culver Citv Calif 
Technical Devices 2349 Centinela Angeles Calif 
Technical Instr 373? Westheimer Rd Houston Teva 
Technical Material Corp PO Box 142 Mamaroneck NY 
Technical Publishing Hovse PO Box 61 Waltham Mas 
Technicraft Co 1156 Commonwealth Boston Mass 
Technicraft Labs Inc Thomaston Conn 

Techniques Inc 178 Central Ave Harkencack NJ 
Technitrol Eng'g 2751 N 4 St Philadelphia 33 Pa 


Technograph Printed Electronics Tarrytown NY 
Technology Instruments Corp Acton Mass 

Tech-Ohm Resistor 36-11 33 St L I City NY 
Techron Corp 254 Friend St Boston 14 Mass 

Tedford Crystal Labs 4126 Colerain Ave Cincinnati 0 
Teiner Eng'g 116 Madison St Malden Mass 
Tekni-Labels 232 N Glenoaks Blvd Burbank Calif 
Tektronix Inc PO Box 831 Portland 7 Ore 

Telechrome Inc 8&8 Merrick Rd Amityville LI NY 
Tele Coil Co 2733 Saunders St Camden 5 NJ 
Telecom Inc 1019 Admiral Blvd Kansas City 6 Mo 
Tele-Communications Inc 41 E 42 St New York NY 
Telecomruting Corp 12838 Saticoy N Hollywood Calif 
Telectro Industries 35-16 37 St Long Island City NY 
Telectron Co 4019 Prospect St Cleveland 3 Ohio 
Tele-Ex-Pand Corp PO Box 392 Berwick Pa 
Telemeter Magnetics 11801 Miss Ave Los Angeles Calif 
Telemetering Assoc 494C Pine Forest Dr Marietta Ga 
Telephonics Corp Park Ave Huntington LI NY 
Teleprompter Corp 300 W 43 St New York 36 NY 
Telerad Mfg 1440 Broadway New York 18 NY 
Teleradio Eng'g Corp Wilkes Barre Pa 

Telesine Antenna PO Box 1387 Shreveport 92 La 
Tele-Smoke Corp 15 Ward St Bloomfield NJ 
Telesound Inc 1505 Race St Philadelphia 2 Pa 
Tele-Systems 6442 Santa Monica Los Angeles 38 Calif 
Telctenna Co 1033 Indiana Ave La Porte Ind 
Teletronics Lab 54 Kinkel St Westbury LI NY 
Televex Co 46 Lakeview Ave Yonkers NY 

Televideo Corn 3400 S Main St Los Angeles 7 Calif 
Televiso Corp 1415 Golf Rd Des Plaines Iil 

Tele-Vue Towers Inc 701 49 St S St Petersburg 7 Fla 
Telewave Labs 43-20 34 St Long Island City 1 NY 
Telex Inc 1633 Eustis St St Paul 1 Minn 
Tel-Instrument Electronics 728 Garden Carlstadt NJ 
Telkor Inc N Murray Ridge Rd Elyria Ohio 

Telonic Industries 73 N 2 Ave Beech Grove Ind 
Tel-Rad Electronics 73-20 Trotting Course Glendale NY 
Television Labs Mill St Wauconda III 

Temoil Corp 132 W 22 St New York 11 NY 

Temro TV Sales 21341 Roscoe Blvd Canoga Park Calif 
Ten Bosch Inc 80 Wheeler Ave Pleasantville NY 
Tennalab 417 S 10 St Quincy Tll 

Tenney Eng'g Inc 1090 Springfield Rd Union NJ 
Tensitron Inc Pin Hill Harvard Mass 

Tensolite Wire Co Tarrytown NY 

Terado Co 1069 Raymond Ave Dert 3 St Paul 14 Minn 
Terrening Co L H 16 W 61 St New York 23 NY 
Tetrad Co 62 St Marv St Yonkers 2 NY 

Texas Electronics 3120 Lamar Ave Houston 3 Texas 
Texas Instruments 6900 Lemmon Ave Dallas 9 Texas 
Thale Eng'g 2104 E Villa St Pasadena 8 Calif 

The Adams & Westlake Company 1175 N Michigan 
Elkhart Ind 


A ke M 


Ave 
9 ONTAR Powe 
Thermador Electrical 2000 S Camfield Los Angeles 
Calif 
Thermal American Fused Quartz Dover NJ 
Thermflex Corp 311 W Maumee St Angola Ind 
Thermo Electric Co Saddle Brook NJ 
Thermo Electric Mfg 465 Huff St Dubuque Iowa 
Thermyte Inc 414 Amory St Boston 30 Mass 
Thomas Electronics Inc 118 9 St Passaic NJ 
Thompson-Bremer 520 N Dearborn St Chicago 10 III 
Thompson Clock Co H C 38 Federal St Bristol Conn 
Thomoson Fibre Glass 1733 Cordova Los Anneles Calif 
Thomson Prods 2196 Clarkwood Rd Cleveland 3 Ohio 
Thordarson-Meissner Mfg Mt Carmel Ill 
Thwing-Albert Instrument Penn St & Pulaski Phila Pa 
Tibbetts Industries Colcord Ave Camden 3 Me 
Timely Instr & Cortrols 1645 W 135 St Gardena Calif 
Time-O-Matic Inc 1106 Bahls St Danville II 
Times Facsimile 540 W 58 New York 19 NY 
’ K | The Biltmor 


A 
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Tingstol Co 1461 Grand Ave Chicago 22 III 
Tinnerman Prods PO Box 6688 Cleveland Oh 
Todd-Tran Corp 156 Gramatan Ave Mt Vernon NY 
Toledo Commutator 1101 S Chestnut St Owosso Mich 
Toman & Co E 8700 W 47 St Lyons III 
on-Tex 247 Pearl St NW Grand Rapids 2 Mich 
flight Corp 160 E 9 Ave York Pa 
wk Clock Co 1 Grove St Mt Vernon NY 
rsion Balance Co 35 Monhegan St Clifton NJ 
rwico Electronics 1090 Morris Ave Union NJ 
waco Electronics Pine Brook Rd Towaco NJ 
ywer Construction 2700 Hawkeye Dr Sioux City Iowa 
wer Corp 3332 F 55 St Cleveland 27 Ohi 
wer Structures Inc Gregq St Lod 
acerlab Inc 130 High St Boston 
24 TV Co 1001 1 Ave Asbury Park NJ 
ansco Prods 12210 Nebr Los An ; 

tyne Corn 7337 Grand Ave Maspeth NY 
inselectric Mfg Honewell Rd Oxford Pa 
rans Electronics 7349 Canoga Ave Canoga Par 
ansformer Enars 325 N Halstead Pasarer 
Technicians 2608 N Cicero Chicag 
ansformers Inc 200 Stage Rd Vestal NY 
insicoil Corp Worcester Pa 
Transitron Electronic 407 Main St 
Translite Electronics 5720 W Armitane Ave Chicag 
Trans-Lux Corn 1270 6 Ave New York 29 NY 
Transonic Inc 808 16 St Bakersfield Calif 
Transport Products 3008 Magazine St Louisville 11 Ky 
Transradio Ltd 138A Cromwell London SW 7 England 
Trans-Sonies Inc PO Box 328 Lexinaton Mass 
Trans-Tel Corp 736 N Hiahland Los Angeles 38 Calif 
Transvision Inc 460 North Ave New Rochelle NY 
Travaco Labs 233 Condor St E Boston 28 Mass 
Trav-Ler Radio 571 W Jackson Blvd Chicago 6 II! 
Trenton Transformer PO Box 568 Trenton NJ 
TRFSCO 3824 Terrace St Philadelphia 28 Pa 

ne Wyrid 2 


dae 3-1383 


eles 25 


HHH HHH HHH HHH 


1nsformer 
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Melrose 


Triad Transformer 4055 Redwood Ave Venire Cal 

Trico Fuse Mfg 2948 N 5th St Milwaukee 12 Wise 

Tricon Mfg Co 8008 Wallace St Chicago 20 Ill 

Tricraft Products 1535 N Ashland Ave Chicano 22 Ill 

Tri-Dex Electronics PO Box 1297 Lindsay Calif 

Trilsch Inc John D PO Box 14201 Houston 21 Texas 

Trimm Inc 400 W Lake St Libertwville II! 

Trimount Plastics 71 Dudley St Arlington 71 Mas 

Trio Labs Inc 4025 Merrick Rd Seaford LI NY 

Trio Mfg Co Griggsville Tl 

Trion Ine 1000 Island Ave McKees Rocks Pa 

Triplett & Barton 831 N Lake St Burbank Calif 

Triplett Electrical Instrument Bluffton Ohio 

Triwee Transformer 3261 N Milwaukee Ave Chicago 18 

Tru-Art Industries 8106 W Belmont Ave Chicano 34 

Tru-Ohm Div Model Eno'g 2800 N Milwaukee Chicago 

Truscon Steel Div Renublic Steel Youngstown 1 Ohio 

Trutone Electronics 812 N Highland Hollywood Calif 

Tung-Sol Elertric Inc 95 8 Ave Newark 4 NJ 

Turner Co 909 17 St NE Cedar Ranids Iowa 

Tuttle & Kift 1823 N Monitor Ave Chicago 39 Ill 

TV Hardware Mfn 919 Taylor Ave Rockford II! 

TV Prods 145-68 798 St Snringfield Gardens NY 

TV Specialty Co 350 W 31 St New York 1 NY 

TV Utilities 1315 Jericho Toke New Hvde Park NY 

TV Zoomar Corp 500 5 Ave New Yor 36 NY 

Ucinite Co Div United-Carr Fastener Newtonville Mass 

Ulanet Co George 419 Market St Newark NJ 

Ultradyne Eng’g PO Box 8007 Albuquerque N Mex 

"Itrasonic Corn 640 Memorial Dr Cambridne 39 Mass 

Ultra-Violet Prods 5114 Walnut Grove San Gabriel 

U'tro-Violet Prods San Gabriel Calif 

Underwood Corp 35-10 36 Ave Long Island City 6 NY 

Unilectric Inc 405 S 6 St Milwaukee 4 Wisc 

nimax Switch 460 W 34 St New York 1 

Union Electric & Mfg 1057 Summit Ave 
NI 

Union Electronic & Machine Georgetown Mas 

Union Plastics Wire & Cable Div Secaucus NJ 

Union Switch & Signal Pittsburgh 18 Pa 

Uni-Products Div Uni-Science Inc Frederick Md 
United Audio Prods 202 E 19 St New York 3 NY 
United Catalog Publishers 110 Lafayette St New York 

United Control 4540 Union Bay PI Seattle Wash 

United Electric Controls 85 School Watertown Mass 

Unted Electronics Co 42 Spring St Newark 4 NJ 

United Geophysical 1200 S Mafengo Pasadena C 

Mfq Div W |. Ma Hamden 14 Co 

Mineral & Chem 16 Hudson St New York 13 
Research Labs 1650 Broadway New York 19 

Shoe Machinery 146 Federal St Boston Mass 
Technical Labs Box 425 Morristown NJ 


lersey 


United 
United 
United 
United 


United 4¢5 
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Famous BALANCED TV Head 
supporting a TV camera. 
Both are mounted on one of 
our all-metal tripods, 
which in turn is mounted 
on a Ceco Spider Dolly. 
Here is a “team” outstand- 
ing for versatility and 
maneuverability in studio 
or on location. 


SUPER nal OF ACCESSORIES 
THAT SURPASS ACCEPTED 


x 


MICRO 
% Reiay ¥£ 


Micro wave relay beam reflector head, also 
metal tripod. Head is perfect for parabolas 
up to 6 ft. diameter, withstands torque spec's 
environmental treated. Tripod legs work in 
unison, one lock knob, spurs and rubber foot 
pads included. 


. ALL-METAL 
TRIPOD 


7 


STANDARDS—for 

STUDIO, MOBILE and 

MICRO-RELAY EQUIPMENT 4 
f cil, Perro ee 


New Model C BALANCED TV Head provides correct 
center of gravity in a FLASH— without groping. 
No matter what focal 

length lens is used on 

the turret, the camera 

may be balanced by 

the positioning handle 

without loosening the 

camera tie-down screw. 

Something every camera- 

man has always desired. 


S>-- 


Secures tripod of camera or beam reflector 
to car top. Made of bronze and brass, with 
ball-type, yoke-swivel construction. A lot de- 
pends on roof clamps—that'’s why these are 
made with EXTRA care. 


Similar to BALANCED TV head 
but much lighter in 

weight (only 20 Ibs.), 

this new Professional 

Junior Spring head is 

ideal for Vidicon cameras 
weighing up to 25 Ibs. 
Spring head tilt assures 
camera will return to neutral 
position when lever is in 
unlocked position . 

a wonderful safety factor. 


MINI-PRO 
New lightweight all- 
metal MINI-PRO Tri- 

pod fulfills a tre- 
mendous need— 
especially for Vid- 
icon cameras 
weighing up to 8 
ibs. Low height 
33” 
and maximum 


o- measures 


NEW PORTABLE 3-WHEEL 
COLLAPSIBLE DOLLY 


Pe. 


DOLLY > k-., 
COLLAPSED “Sie 


Dolly folds to fit 
| into carrying case-18"x12" 
| x36"! Weighs only 60 Ibs, Has 

wheel in rear for steering, 
which may be locked for 


‘ straight dollying. 


height 57”. Re- 
versible spur 

and rubber 

cushions. Max- 

imum leg spread 35°. 


FRANK C. TUCKER 


( AmeRA CQuipment ©. 


DEPT. T-6-13 315 W. 43rd ST., N. Y. 36, N.Y 


STOP BREAKDOWNS, ERRATIC OPERATION 


of Electronic, Electromechanical 
Components 


at HIGH ALTITUDES 
in CORROSIVE, 
EXPLOSIVE, HUMID, 
other * 
environments 


with 
HERMETIC 
SEALING 
by 


@ Exclusive 
Inert Gases 
Rotary seals 
Glass-metal seals 
MEGPOT testers 
Hermetically-sealed toggle switches 


SPECIALISTS IN 


* June 1956 


Write for ‘The 


HERMETIC SEALING e 


“GHSC” tec Surpass military, com- 
mercial specs , other service 
All assemblies evacuated, inert gas-filled, 
mass spectrometer tested. Developmental 


4 pro | + n 
HOW and WHY of Hermetic Sealing.” 


th altitude 
Bni-d ude 


GENERAL HERMETIC 


SEALING CORPORATION ° 
99 E. Hawthorne Ave. e 


Valley Stream 5-6363 
Valley Stream, N. Y. 


DESIGN ° FABRICATION 
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COMPLETE LINE of deflection yokes for every need including military 
and special yokes. Focus Coils for tough problems. We'd like to help 
you with new applications. Write or phone Dr. Henry Marcy today. 


170 Industrial Road + Addison, II. - 


e Flame 
Resistant 


Phone: 


NETONIC 


INSTRUMENTS, INC. 


TErrace 4-6103 


TECHNICALLY DESIGNED HIGH TEMPERATURE EPOXY 


for advanced circuitry specifications requiring: — 
® High Insulation Resistance under humid conditions 


® High heat distortion 


® Class H Insulating Properties 


NON-COMBUSTIBLE 


sh 
Ve 


® Low water absorption 


Government approved tests give following values 


Dielectric Breakdown 
Parallel to lams. 1 mc 


as received 
48 hrs in H20 at 50°C 


Dielectric Cc 


ynstant, 1 m 


48 hrs in H20 at 50°C 


Dissipation Factor, 1 m 


48 hrs in H20 at 50°C 


Volume Resistiv 


ity, Meg 


cm 


as received 


96 hrs at 35°C / 90% RH 


Water Absorption 


% 24 hrs. 


Surface Resistance, Meg 


96 hrs at 35°C / 90% RH 


Copper Cl Clad Sheet 


*Circuits courtesy 
Electralab Inc. 
Needham Heights, 


346 For pro 


Mass 


duct informatior > inqu 


ry card on pages 209-2 


Bond Strength 12-15 Ibs 


Trimount Plastic COMPANY, 


71 DUDLEY STREET 


ARLINGTON 74, MASS 


Tele-Tech & ELECTRONIC INDUSTRIES - 


Directory—Localizer Index 


United Transformer 150 Varick St New York NY 
Unitek Corp 275 N Halstead Ave Pasadena 8 Calif 
Universal Atomics 19 E 48 St New York 17 NY 
Universal Circuit Controls 3601 Oakton Skokie Ili 
Universal Clay Products 1528 1 St Sandusky Ohio 
Universal Electric Co Owosso Mich 

Universal Electronics 1720 22 St Santa Monica Calif 
Universal Mfg Co 410 Hillside Ave Hillside NJ 
Universal Motor 186 Harrison St Oshkosh Wisc 
Universal Prods Eng'a 4100 Taylor Ravine Wis 
Universal Scientific 1102 Shelby St Vincennes Ind 
Universal Winding Co PO Box 1605 Providence 1 Al 
Universal X-Ray Prods 1140 Western Ave Chicago 


(Continued on page 365) 


Equipment Reliability 


(Continued from page 97) 
tube characteristics with operating 
time. As an example, consider cir- 
cuits using type 5654 tubes which 
will not function properly if the 
slump of transconductance from 
zero hours exceeds the percentages 
HOURS 


« 
NO. OF TUBES 


¥7 


17 Ai + + 
Speen 
LAT // 


FE (HOURS)=2 
0. OF T 


AB 


DICATEC 
x 


2 


TUBES WITHIN IN 
x ~ 


ATH 
BULB TEMPERAT IRE (* 


*®LUIFE TEST WAS RUN AT ROOM 
TEMPERATURE AFTER 1000 HOUR 


° 20 30 40 50 oe 
CHANGE IN TRANSCONDUCTANCE - % 


Fig. 7: Reliability of 5840 tubes 


Fig. 8: Test—6101/6]6-WA 


1000 
38) 


1/6J6-WA 


FE (HOURS) « 560 7 
NO. OF TUBES = 758 
LIFE (HOURS) * 100 
~NO OF TUBES = 38 


20 30 40 50 
HANGE IN TRANSCONDUCTANCE - * 


June 1956 


shown in Table I. The data for the 
replacement rates given in this 
table are obtained from the curves 
shown in Fig. 1. The percentage of 
change on life is computed on 
basis of absolute values of change 
from zero-hour value for each tube. 
Many equipments are designed so 
that circuits require minimum 
values of certain tube characteris- 
tics for proper performance. For 
example, a circuit using 6101 


LIAMPERE 


Fig. 9: Reliability of 6101/6)/6-WA 


Fig. 10: Number of tubes vs. Gs change 


LIFE HOURS 000 
| NO. OF TUBES = 509 


TYPE 6186/6AG5 -WA 
CONDITIONS __ 


HEATER VOLTS 


GRID NO 
CATHODE 
GRID NO | RESISTOR 5 
HEATER CATHODE VOLTS 
BULB TEMPERATURE (MIN, °C 


2 VOLTS 
RESISTOR (OHMS) 
i3 


LIFE (HOURS) = 500 
NO. CF TUBES =5I7 


LIFE (HOURS) = 1000 | 
NO. OF TUBES * 509 


sO 60 7% 


6J6WA tubes may require mini- 
mum values of plate current as 
shown in Table II. The data for the 
replacement rates given in this 
table are obtained from the curves 
shown in Fig. 2. 


(Continued on page 348) 
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Buy RUGGED DEPENDABILTY 


BIW 


BOSTON INSULAT 


ED 
4 WIRE & CABLE CO | 


CAMERA 
CABLE 


a STATION ENGINEERS use BIW cables because they 
are so very flexible and smooth operating. TV camera engineers 
have chosen these cables for several reasons. The small diameter 
means less bulk in use, transportation and storage. The rugged 
Neoprene and Teflon construction resists mechanical damage and 
abrasion to an unusual degree. 


BIW TV camera cables pay dividends in perfect performance, 
long wear and complete satisfaction. A card will bring specifiea- 
tions and prices. 


B:W makes multi-conductor cable, co-axial cable, instrument 

iss wire, miniature wire and cable, high temperature wire and 
special constructions covered with rubber, neoprene, vinyl, 
nylon, Kel-F, teflon and glass. Let us know your needs, we 
will send complete information. 


BOSTON INSULATED WIRE & CABLE CO. ¢7,DAY STREET 


BOSTON 25, MASS. 


Make your 
Ys HIGH PURITY 


a | r ® 
These reactive synthetic MAPICOS, 


some 


especially developed for ferrite manufac- RED FERRIC OXIDES 


ture, are over 99° pure Fe.O.. Choice of 

suitable characteristics is made easy—many boar TOP performance 
variations in particle-size and shape are 

available Coreful control contributes to 
uniformity of packing and shrinkage. Our 
iron oxide production experience and our technicians are ready to cooperate in any 
ferrite research can help you accomplish problem involving the use of iron oxides for 
best results. Manufactured in modern plants ferrite manufacture. Use your letterhead 
by modern methods. Experienced Columbian for working sample 


COLUMBIAN CARBON COMPANY - MAPICO COLOR UNIT- 280, MADISON AVENUE 


NEW YORK 17. N.Y. 


June 1956 r product information, use inquiry card o 20 347 


Equipment Reliability 
THE H. CROSS CO. ROLLING TECHNIQUE) om»? from rade se 


may be the answer—if your requirements are... It is obvious that circuit relia- 
bility is increased when allowances 


R I B B Oo N S wma ST R I P Ss are made for the normal change in 


tube characteristics with life. 
of 


ye PURE TUNGSTEN % THORIATED TUNGSTEN General Considerations 
> 4 MOLYBDENUM * SPECIAL ALLOYS In the interpretation of the life 


test data presented in this article, 


and OTHER METALS the equipment designer must con- 
IN sider the following factors: 
1. The data represent only one 
ULTRA THIN GAUGE R FOI 
GAUGES O OIL manufacturer's product at one par- 
(Ribbons may be supplied in Mg. weights if required) ticular time. Such data will, of 
Note: for highly engineered applications—strips of TUNGSTEN course, show variations within 


and some other metals can be supplied ga specifications from batch 
to batcn. 


biden 2. The percentage of change in- 


dicated for the particular tubes 
covered in this article is better than 
that required by the MIL-E-1 speci- 
fication. This specification gives no 
limits for the change in individual 
Developed and Manufactured by tubes, but specifies only a limit on 


. CROSS CO. . 15 Beekman St New York 38, N.Y. eee eee 


ing 500-hr. operation. 


Telephone WOrth 2-2044 COrtiand 7-0470 


3. Tubes were operated on life 


test at maximum-rated dissipation 


e with a bulb temperature of 165°C 
ew - 4. Although the conditions for 
life test included the use of cathode 


— : bias, tube characteristics were mea- 
P MORE “te, | sured with fixed bias. The per- 
f OUTPUT 

\ per pound of weight! 


ee 


centage of change for individual 
tubes would be considerably reduced 
if cathode bias were used during 
MORE 
OUTPUT 
per gallon of fuel! 


these measurements. 


gn 


MORE 
OUTPUT ae) IN : : 
per dollar cost! 4 : Dept. of Defense Needs 


Equipment Specialists 


Way ahead in performance and value! More Positions are available in the 
powerful, two-cylinder, air cooled Onan gasoline : ’ . ‘ . 
- - ithe as rt ». ( are: * Kquip- 

engines of 4-cycle, horizontally-opposed design “ Washington, D. C., area for Equiy 
give smooth, quieter, effortless performance. Short - ; ment Specialists with a knowledge 
stroke and moderate speed cut engine wear, give \ = . . : : 
5 »% = , of electr - el ont » fields 

longer life. Quality features include rotating Stellite- : & of electronic ¢ quIpment mm the field 


Nea, 
Wt, at 


faced exhaust valves, solid Stellite valve seat in- “Ss ye of detection and tracking (under- 
serts, full pressure lubrication. Onan’s exclusive . 
Vacu-Flo cooling system available for difficult or : J oe fe 
“buried” installations nition and identification, communi 
PORTABLE MODELS cation, aids to navigation, weapon 


Available with carrying frames 


water, sea, land, and air), recog- 


Completely Onan-built, with Onan gasoline engines direct- 
connected to Onan all-climate generators in compact, rugged iit cal veil 7 ‘ ‘ P 3 _ eenwnac 
Saud? Gah Bx Matinaec: castabhs and stenting meats or 2-wheel dollies. Easily port- control, and countermeasures. 
with a wide range of accessories = " ps rh ate SA : = . 29 C7 4 
models: 500 to 10,000 watts Salary ranges from $3,670 to 
Write for folder on all CCK models oe $11,610. File applications with the 

Executive “Secretary, Board of 
D. W. ONAN & SONS INC. U.S. Civil Service Examiners, Dept. 
. : ae | of the Navy, Main Navy Building, 

3902 University Avenue Southeast, Minneapolis 14, Minnesota Washington 20° a0). 
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=i INDUSTRY 
A _ NEWS 


By action of the company’s board 
of directors, Arthur O. Black has been 
elected president and William D. 
Dickey executive vice president of 
Magnetics, Inc., Butler, Pa. The step 
was deemed necessary by the com 
pany’s very rapid growth. 


The appointment of Robert F. 
Schulz as president has been an- 
nounced by the new Intercontinental 
Electronics Corp., Garden City, N. Y. 


Robert F. Schulz James M. Skinner, Jr 


James M. Skinner, Jr., of Philco 
Corporation, Philadelphia, Pa., has 
been elected president. William Bald- 
erston was re-elected chairman of the 
board of directors. James H. Carmine 
will continue as active member of the 
board and finance committee and will 
serve as special consultant on sale 


and merchandising 


Thomas B. McFadden, a veteran of 
the National Broadcasting Company, 
was promoted recently to vice presi- 
dent in charge of WRCA and WRCA- 
TV. John H. Reber will succeed Mr. 
McFadden as director of spot sales. 


The Western Electric Company, 
New York, N. Y., announced at a re 
cent board meeting the election of 
Harold V. Schmidt, A. Pope Lancas- 
ter, and William E. Burke as vice 
presidents. 


Motorola Communications and Ele« 
tronics, Inc., Chicago, Ill., appointed 
six new vice-presidents. Eugene S. 
Goebel is vice-president for market 
relations; Lowell E. White, V. P. and 
eastern sales division manager; 
Homer L. Marrs, V. P. and central 
sales division manager; Edward L. 
Falls, Jr., V. P. and southern 
division manager; and Donald 
Brickley, V. P. and western sale 
division manager. 


Howard C. MeMillen has _ been 
elected president of the American 
Society of Tool Engineers, Detroit, 
Mich. At the same meeting H. E 
Collins became first vice-president. 
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FAt| IMPED.2| O.D. 


| | 26° 

WE ARE SPECIALLY ORGANIZED 32. 

TO HANDLE DIRECT ORDERS OR i ; 
ENQUIRIES FROM OVERSEAS 


SPOT DELIVERIES FOR U.S. 


BILLED IN DOLLARS — 
SETTLEMENT BY YOUR CHECK b | & 


CABLE OR AIRMAIL TODAY (c44| 41 | 252 


Havre) _ ‘MX and SM’ SUBMINIATURE CONNECTORS 
' Constant 500 652-700 impedances 


| _TRANSRADIO LTD. 138 Cromwell Rd. London SW7 ENGLAND cesses: reanseao, conoon 


mowtesa ELECTRONICS, INC. 


MANUFACTURING ENGINEERS 


The leader in MINIATURE audio transducers 


Knowles audio transducers have 
set new performance and 
size standards. 


The microphone and 
receiver shown here 
have made possible 

the miniature 

head-worn and eye-glass 


transistor hearing aids. 


KNOWLES 
We are custom designers and manufacturers MICROPHONE 


of products geared to particular requirements MODEL AO— 
Because of our diversified experience and ACTUAL SIZE 
numerous designs, we can often engineer and 
produce a product for a specific use faster 
and at lower cost 
Design Engineers! Write for details on 
company letterhead. 


KNOWLES ELECTRONICS, INC. 


9500 Belmont Avenue, Franklin Park, Illinois 
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BIRNBACH can supply . + 


More than three decades of experience in filling the 
exacting requirements of industry have established 
BIRNBACH as the most complete source of supply for 
Electronic Wire, Cable, Tubing and Components. 
Complete line of NEW TEFLON Spaghetti Tubing in stock. Catalog TT-6 
ELECTRONIC WIRE-CABLE Latest JAN/MIL SPECS. 
zat Wire and Cable, Tub ving, Teflon, Vinyl, Fiberglc 
L-1-3190A. MIL-1-7444A ASTM, NEMA UL 
COMPLETE NEW YORK WAREHOUSE STOCKS 


RADIO CO. Inc. 


145 HUDSON STREET 
NEW YORK 13, N. Y. 


Citenaacir) 


for missiles, fuzes, telemetering, 
airborne and portable equipment 


VOLTAGE REGULATED DC SEMI-CONDUCTOR 
POWER TRANSFORMERS 


@ 0 


MINIATURE 


Now avail- 

able, a com- 

prehensive range 

of INTERVERTERS, 

efficient semi-conductor 

power transformers from 

Y%, to 1 kilowatt. Input volt- 

age from 11/, to 60 volts DC. 

Output—one or more filtered DC or 

controlled frequency AC voltages. 

Voltage regulated types aveilable. Effi- 

ciencies up to %, weight and volume a 

small fraction of conventional rotating equip- 

ment. Meets applicable MIL specs for shock, accel- 

eration and environment. Completely static, does not 

generate radio noise, undamaged by short circuits. 

Miniature series supplies plate and bias power from %, to 6 

watts, for telemetering, missiles, beacons, fuzes and portable 

equipment. Standard series supplies power te 50 watts. High 
Power series to one kilowatt or more. 


Interelectronics also produces high-rate reserve and rechargecble bat- 
teries for powering INTERVERTERS and other equipment. 


INTERELECTRONIC 


2432 Grand Concourse, New York 58, N. Y. 


STANDARD 
HIGH-POWER 


WRITE FOR 
ENGINEERING 
DATA 


ard on pages 209-210 


Single-Gun System 


(Continued from page 99) 


the chrominance modulation to a 
second pilot frequency carrier. A 
pentode oscillator supplies the 38.1 
MC unmodulated pilot carrier which 
is mixed with the 3.58 MC reference 
signal. The sum frequency of 41.7 
MC is selected, amplified, and ap 
plied to the CRT pilot signal grid 


APPLE INDEX WAVEFORM 


Fig. 6: Index peaks at red position 


Pilot oscillato) 
mixed with the 


output is also 

receiver chromi- 
nance signal and the sum is derived 
forming the chrominance 
modulated signal of 41.7 MC 


again, 


Sideband Amplifier 

The side band unit comprises a 
3-stage amplifier with a center fre- 
quency of 48.1 MC and 2 MC total 
bandwidth. This amplifier has 2 
outputs. One is mixed with the un- 
modulated 41.7 Mc pilot carrier to 
form a color writing frequency dif- 
ference signal that is applied to a 
discriminator to derive the width 
control signal. The second output 
with the chrominance 
modulated 41.7 Mc pilot carrier to 
form a 


is mixed 


modulated 
writing frequency signal which also 


chrominance 


includes the positional information 
of the index signal. 

The functions of the video ampli- 
fier are normal. The luminance sig- 
nal from the detector is amplified 
and applied to the CRT writing 
grid. The chrominance signal from 
the sideband unit is amplified by 
the last 2 stages of the video ampli- 
fier, and, with the luminance, makes 
a composite video signal for the 
CRT writing grid 


Apple Tube 

The Apple color picture tube may 
be described as an all-glass rec- 
tangular picture tube providing 260 
sq. in. of useful screen area, having 
a deflection angle of 74°, and using 
magnetic focusing and deflection. 
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It satisfies certain specific require- 
ments as follows: small spot size; 
2 electron beams, having a mini- 
mum of “crosstalk,” that track each 
other; a screen consisting of a re- 
peated pattern of vertical red, blue, 
and green phosphors arranged on 
the face of the tube in a precisely 
described fashion; and, a secondary 
emission, index producing struc- 


ture. 


Electron Gun 

The electron gun is essentially of 
magnetic focus triode design. The 
focused spot size has, as one limi- 
tation, the size of the first cross- 
over of the electron beam. The 
required crossover diameter is se- 
cured by close cathode - to - grid 
spacing, small grid aperture diam- 
eter, and a thin grid aperture. Ex- 
tremely close cathode-to-grid spac- 
ing is made possible by using a 
spacer ceramic which is lapped top 
and bottom to a specific height 
The cathode-support ceramic is also 
lapped flat on one side, and the di- 
mension from this surface to the 
top of the uncoated cathode is 
closely controlled. Cathode-spray 
thickness is also closely controlled 

The writing grid aperture is 
0.020 in. in diameter; the pilot 
beam aperture is 0.014 in. in diam- 
eter. The grid aperture is made 
electrically thin by countersinking 
the hole so as to leave the cylindri- 
cal portion only 0.001 in. thick 
This combination of a small, coun- 
tersunk grid aperture and close 
cathode-to-grid spacing is primari 
y responsible for the small diam 
eter first crossover, which is im 
aged on the screen by simple opti 
resulting in greatly reduced spot 
S1Z¢ 

In order for the tracking 
lationship of the 2 beams _ to 
independent of manufacturing 
variations in deflection yokes, the 
beams must traverse the same 
portion of the deflection field at the 
same time. For the yoke designed 
for use with this tube, the optimum 
situation is for the 2 beams 
originate as closely toge 
possible and cross each other at the 
center of deflection 

Convergence of the 2 beams so as 
to cause them to cross at the cente) 
of deflection is obtained by a 
lens” type of convergence electrode 


Continued on page 352 
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We Iwyn 
o 
W leader sin the field of high 


stability de posite d carbon resistors 


Now Offers 


VITRICO 


Vitreous Enamelled 
Miniature Capacitors Valves: 


18 to 1000 uufd 


Tolerances: Temperature Coefficient: 
+20%, +10%, +5% and +2% Substantially zero — with spread of 
(+0.5 uufd at low values) +40 parts/million/degree C 


Max. Ambient Temperature: Power Factor at 1 mc: 
150° Centigrade better than 0.001 


Manufactured in England and Canada 


For complete data and specifications write to Dept. OF -8 


Welwyn International, Inc. 


3355 Edgecliff Terrace, Cleveland 11, Ohio 


TERMALINE 


COAXIAL LOAD RESISTORS 
50 ohms DC to 4000 mc—5 watts to 2500 watts 


The constant resistance (Low VSWR) of the 
TERMALINE resistor make it the ideal dummy 
load and standard resistor atc UHF and VHF 
Design is such that normal reactance is put to 
work producing a pure resistance over an 


a eC Ee Oe Oe ee Oo UC OOOO ee O™ 


extremely wide frequency range. Acting as a 
bottomless pit’ for RF energy, thousands of 
TERMALINE units are in daily use in high 


frequency applications 


Model Cont. Power Rating Input Connector 
5 wotts UG-23B/U 
5 watts UG-21B/U 
20 wotts UG-23B/U 
50 wotts UG-23B/U 
80 wotts UG-23B/U 


500 wotts 
500 wetts ( \ Adaptor to fit UG- 


2500 watts ) | 218/U supplied 


Adapters or cable assemblies for standard 
coaxial line available 


ALL TERMALINE units, except Model 82C, are 
seiécooled. Substantial quantity discounts. 


UTERATURE UPON REQUEST 


VAN GROOS 


ELECTRONIC CORP, COMPANY 


1800 EAST 38™ ST., CLEVELAND 14, OHIO nnn 


TERMALINE Coaxial Line Instruments 
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CUSTOM-ENGINEERED 


*CUSTOM BUILDERS 
AND DESIGNERS OF: 


CAVITIES 
MIXERS ¢ DETECTOR MOUNTS 
DUPLEXERS © MULTIPLIERS 
ROTARY JOINTS e BENDS 
TWISTS © OTHER COMPLEX 
COMPONENTS & ASSEMBLIES 


Application-engineered microwave 
parts and complex assemblies are 
our specialized field. We'll manu- 
facture components to your prints 

.or we will design and integrate 
them into your application 


You can depend on J-V-M for close 
coordination, guaranteed electrical 
performance and “know how” that 
is attested by innumerable assem- 
blies ranging from dc. to 40,000 me. 


now in industrial and military use. 


1. Variable vane directional coupler 
sliding vane type 
low VSWR 


high directivity— 


2. Pre-selector-mixer...S band...50 ohm 
high Q double 


detector out 


input impedance 
tuned ganged cavities 
put frequency stable from 


55° to + 85°C 


Get full information on J-V-M 
standard or custom-engineered 
microwave parts and components 
also complex mechanical assem- 


MICROWAVE 


blies. Request catalog today 


J-V-M ENGINEERING 
COMPANY 


8849 W. 47th ST., BROOKFIELD, ILL. 


Single-Gun System 


Cont from page 851 


mued 


bends the 2 
without 
effect. 


is actual- 


toward each other 


appreciable focusing 


The convergence electrode 


part of the beam shield which 


yrevents the control voltage of one 


im from affecting the intensity 


position of the other beam 


PILOT BEAM 


| WRITING BEAM 
‘ 


| MIXER 


if 7 


PHASE 
SHIFTER 


Fig. 7: Basic Apple Index system 


thin, flat 
holes 


between 


The beam shield is a 


dise having 2 small with a 


bridge of metal them. It 


not a conventional accelerating 


electrode, and every attempt has 


+ 


not Oo t 


been made have it perform 


iny accelerating function. Reduc- 

lens action is accomplished 
by operating the shield at its 
average free-space potential and by 


eeping it tnin. 


Luminescent Screen 
Che luminescent anode 


the Apple 


repeating 


screen or 
tube consists of a 
red, blue, 
The 


lines are as 


array of and 


rreen vertical stripes. spaces 


etween the wide as 
the phosphor lines themselves, and 


ire filled in with guard band 


made of a dark colored, non- 
luminescent material. The presence 

this band improves color satura- 
enhances contrast 


light 


and under 


normal ambient reducing 
he reflectivity of the screen. The 
ard bands and phosphor lines are 
iced on inside of tube face by a 
otoresist technique using dichro- 


te sensitized polyvinyl alcohol. 
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let Williams 
help you apply 


FERRIC 
OXIDES 


to the manufacture 
of your 


ERRITES 


| You'll be well repaid by 
getting the facts on a special 
group of Pure Ferric Oxides, 

| developed by Williams es- 
pecially for use in the manu- 
facture of ferrites. 


Williams Ferric Oxidesanalyze 
better than 99% Fe.O;. They 
contain a minimum of impuri- 
ties. They are available in a 
broad range of particle sizes 
| and shapes. Among them, 
we're certain you'll find one 
| that’s ‘“‘just right’? for your 
requirements. The proper ap- 
| plication of Ferric Oxides to 
the manufacture of Ferrites 
| is Our specialty. 


Tell us your requirements... 
we'll gladly send samples for 
test. Chances are good that 
our Ferric Oxide ‘Know How” 

| can save you. considerable 
time and money. Address 
Dept. 30, C. K. Williams & 
Co., Easton, Pa. 


Cc. K. WILLIAMS & CO. 
Easton, Pa. ¢ East St. Louis, Ill. 
Emeryville, Cal. 


“= Iron powders for the Electronic 
Core Industry, the Magnetic Tape Re- 
cording Industry and others. Write for 
complete technical information. 


|¥ Ss. We also produce IRN Magnetic 
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Index Structure 

The index signal is generated by 
the difference in secondary emission 
between an array of magnesium 
oxide stripes applied to the gun 
side of the aluminized screen and 
the bare aluminum between these 
stripes. There are 2 contact buttons 
on one side of the tube envelope 
and one of these is connected to the 
screen aluminum coating, 
it possible to maintain the screen 
potential at approximately 27 kv 

The second contact button con- 
nects to the bulb coating which is 
maintained at 30 kv. The 3 kv dif- 
ferential between screen and bulb 
coating results in collection of the 
econdary electrons from the screen 
by the bulb coating 

There is one magnesium oxide 
stripe per triplet. The index stripes 
are on a 40% duty cycle, that is, 
10°. of the triplet width is mag- 
nesium oxide, 60° is bare alumi- 
num. This has been found to give 
the maximum ftundamental com- 
ponent index yield. 


Fig. 8: Apple dual-beam electron gun 


A comparison of the Apple tube 
with a monochrome tube shows the 
same size envelope for the same 
size picture. (Fig. 1) Compared to 
the other color tubes, the Apple 
tube presents the largest picture 
size in proportion to the envelope 
size. The electron gun is more like 
a monochrome gun than it is like 
any multiple beam gun used in 
other types of color reproducing 
tubes (Fig. 8) 
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have you 
Edge Lighting Problems? 


The unparalleled design flexibility of the 
Lackon® photo-marking process may offer you 
the best solution. With a minimum of gimmicks 
and gadgetry, Lackon® gives you a panel of 
unequalled marking accuracy, optimum legi- 
bility and lighting uniformity, with excellent 
resistance to severe environmental conditions. 
Designed, tested and quality controlled in our 
government approved laboratory, Lackon® edge 
lighted panels, knobs and knob skirts meet 
and exceed lighting, legibility and durability 
requiremct.ts of specification MIL-P-7788. 


The Lackan® engineering staff of the United 
States Radium Corporation will readily assist 
your panel engineering department during the 
initial design stage. The cooperative applica- 
tion of their skill and experience in lighting 
techniques to your pane! design will speedily 
resolve design difficulties, result in decided 
production economies, and yield a remarkably 
superior finished product. For information 
write Dept. T-6 


- . tages 

United States Radium 

Corporation hpi 

535 Pearl St., New York 7, N. ¥ 
Regional offices at: 4624 W. Washington 
Bivd., Chicago 44, Ill.; 5420 Vineland 
Ave., North Hollywood, Calif.; 36 Avenue 
Krieg, Geneva, Switzerland; Radelin-Kirk, 
Ltd., 1168 Bay St., Toronto 5, Ont., Canada 


reduce shrinkage costs 


Condensers, washers, neon electrodes, tube 
spacers, capacitor fiim wherever application 
requirements call for mica insulation, RELIANCE 
can solve your problems. 


For almost 30 years, RELIANCE quality has 
remained byword in the field of mica products 
Adherence to criticai tolerances is assured, 
shrinkage costs reduced, quality guaranteed 
Write TODAY and let us aid you in your mica 
insulation engineering problems. Our design 
and development staff is at your disposal. 


RELVANGE RELIANCE MICA CO., INC. 


Brooklyn 32, N. Y 


Mica Specialists to all Industry 
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WE MAKE 
THE KIND OF 
TRANSFORMERS 


YOU NEED 


When dependable perform 
ance and long life are essential 
requirements of your trans 
former application—tell your 
problem to an Acme Electric 
transformer engineer. Chances 
are that sometime during our 39 years of manufacturing 
experience and development of more than 20,000 trans- 
former designs we have had to solve a similar problem. 
Whether your need is for Miniature Pulse Transformers, 
Power Supply units or Power transformers up to 750 KVA, 
there’s an experienced Acme Electric engineer to help you 


This filament Trans 
former was designed 
with particular stress on 
insulation. This design 
is insulated for 20 KV 


This Plate Transformer 
features a porcelain con- 
nection panel which in 
turn, is hermetically 


sealed to cas« 


This Saturable Reactor 
is simple and practical 
in design for easy in- 
stallation and high 


pertormance, 


ACME ELECTRIC CORPORATION 


896 WATER ST. CUBA, NEW YORK 


ard on pages 209-210 


the chip-proof, shatter-proof 


ENGRAVING 
STOCK 


For NAMEPLATES * PANELS 
SIGNS * DIALS 


SHEAR IT 


with scissors or 


metal shears 


ENGRAVE IT 


on portable Engravograph 
by unskilled labor 


APPLY IT ae SMOKING 
nail, cement, rivet. : f PROHIBITED 


490 GALS 


for rself— ‘ 
See for yoursel heacrry 


Send for sample 
and booklet No. B5 


A PRODUCT OF U.S. RUBBER CO. 


Exclusive distributor: 


HERMES PLASTICS, INC. 
13-19 University Place 1346 No. Highland Ave. 
New York 3, N. Y. Los Angeles, Calif. 
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Power Gain Meter 


Continued from page 105 


At high frequencies, the output im- 
pedance may have a phase angle of 
45° and higher. When a parallel 
tuned resonant tank is used, the ef- 
fective capacitance of the output im- 
pedance is in parallel with the con- 
denser of tank circuit. For a given 
frequency, the effective capacitance 
of the output impedance determines 
the maximum value of inductance of 
the tank circuit.) Two continuously 
variable resistances are desirable for 
r,, and r, in Fig. 1, and proper me- 
chanical coupling is required 

Another point which demands at- 
tention in the circuit design con- 
cerns the de bias connections. These 
paths should, if possible, have a high 
impedance for the ac signal, and low 
resistance for de current. The block- 
ing condenser in the ac path should 
have a capacitance large enough to 
let the lowest frequency encountered 
pass through without too much at- 
tenuation. This point is especially 
important on the input side of this 
instrument. 

The circuit described below is a 
power gain meter which can be used 
for pnp and npn junction transistors 
This equipment in conjunction with a 
common laboratory signal generator 
and an ac millivoltmeter covers a 
frequency range from 10 Kc to 3 M 
In order to cover the radio frequen- 
cies without introducing too much 
error, the continuously variable re- 
sistances r,, r, r, and r, described 
above are replaced by gauged 
stepped controls. The error intro- 
duced will be discussed later. The 
complete circuit is shown in Fig. 3 
In this circuit the switch S. is used 
for changing the bias current when 
the transistor circuit is changed from 
the grounded-base to the grounded- 
emitter connection. The switch S, is 
used to select the polarity of the 
power supply for either pnp or npn 
transistors. The center position of S, 
is used to turn off the supply 

The total resistance presented to 
the signal generator is 50 ohms 
When the switch S, is at position ], 
r, is 5 ohms and r, is 50 ohms. If a 
signal voltage of 100 mv is applied 
across the 50 ohms, a V, of 10 mv 
appears across the 5 ohm resistor 
When a 50 ohms input resistance is 
connected in series with r,, a total 
of 100 ohms is now in shunt with r 
which is 5 ohms. A slight change of 
v, results. Let us neglect this small 
change of v, for the time being and 


(Continued on page 356) 
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» RADIO COMMUNICATION SYSTEMS * INFRARED * DIGITAL TECHNIQUES * DATA SYSTEMS 


SENIOR and INTERMEDIATE 
ELECTRONIC ENGINEERS 


TECHNICIANS AND ENGINEERING AIDES 


stromberg-Carlson, a Division of General Dynamics Corporation, is located 


JIAYMOADIW 


all 


SLIN 


in the Finger Lakes region of upstate New York. In addition to providing a 
wide variety of challenging engineering opportunities, excellent salaries 


are offered with the finest working conditions in a modern electronics 


JIINYWHDIW 


aboratory. Unusual recreational and educational fa ties are available 


n this medium-sized progressive city, and fine residential areas are located 
within a mile of the plant Because of the variety of its product line, which ts 
approximately equally divided between military and civilian, Stromberg 


Carlson offers a degree of stability and an opportunity for advancement 


N9ISIOG 


unequalled in the industry. Openings 


Radio Communication Systems Data Systems Digital Techniques 


Microwave Circuits Mechanical Design Engineering Infrared 


ONIAJINIONI 


Automatic Test Systems Countermeasures Navigational Systems 


Military Transistor Applications Radar Missile Guidance Systems 


AYN 


Write or call collect 
C. W. Finnigan, Chief Electronics Engineer 
STROMBERG-CARLSON COMPANY 


A DIVISION OF GENERAL DYNAMICS CORPORATION aR 
104 CARLSON ROAD, ROCHESTER 3, N. Y. ww 
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MILLI-MICROSECOND 
PULSE GENERATOR 


@ Practically ideal rectangular pulses at 
recurrence rates of 60 or 120 pulses per 
second 

@ Rise and decay times down to 1.2 mus, 
minimum width 1.2 mus, maximum dura- 
tion unlimited 

@ Amplitude 0 to 35 volts with 93 ohms 
load, may be adjusted using standard 
DC voltmeter 

@ Sync output signal isolated from the 
main output with provisions for delaying 
the main pulse 

@ Time parameters determined by standard 
RG-62/u coaxial cable or accessory 


width and delay unit 
ACTUAL PHOTO 
50 mus PULSE 


MODEL PG-215 PULSE GENERATOR $24 5 . 


MODEL PGA-220 
WIDTH & DELAY UNIT (optional) $195.00 


TELETRONICS LABORATORY, inc. 


54 Kinkel St., Westbury, N. Y. 
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EXTENDED FREQUENCY RANGE 


with these STANDARD SIGNAL GENERATORS 


FEATURES 


Direct-Reading 
and dials; 
calibrated 


scales 
individually 
microvolts ( 
Convenient microvolt 
and DBM output scales 

indication of 
voltages at 


Accurate 
output 
levels 


all 


Low residual FM due to 


hum and noise 
and 


frequencies. 


POWER SUPPLY: 


external 
pulse modulation 


Provision for 


Lboubry Standards 


FREQUENCY RANGE 


FREQUENCY ACCURACY 
FREQUENCY DRIFT: Less than .1% after warm-up. 


OUTPUT VOLTAGE: Continuously variable from 0.1 to 100,000 
7 to 


OUTPUT ACCURACY 


q MODEL 80 7 
2 Mc to 400 Mc 


MODEL 80-R 


5 Mc to 475 Mc 
y, 


SPECIFICATIONS 
(Model 80) 2 to 400 Mc in 6 bands. 
(Model 80-R) 5 to 475 Mc in 6 bands, 
0.5% 


127 DBM). 


10% at 0.1 volt from 5 to 200 Mc. 
15% at 0.1 volt from 200 to 475 Mc. 


MODULATION: AM is continuously variable from 0 to 30%. 
Internal modulation, 400 and 1000 cycles. 
External modulation, 50 to 10,000 cycles. 

RESIDUAL FM: Less than 500 cps at 450 Mc for Model 80-R, 

correspondingly 


lower for both models at lower 


117v, 50-60 cycles, 70 watts. 


MEASUREMENTS 
CORPORATION 


BOONTON - NEW JERSEY 


CONDUCTORS 


Make prototype 
circuits quickly, 
easily and 
economically 
EAA 
tron 
Its 
production 


elec 


buy 


are the 
foils that 
hasty 


Conductors finest 


processed you can 


use as a circuit small 
laboratory 
addition to 


De 


maker, 
and 
made it a 


runs general 
we le ome 
worked 


partments and Imagineers 


ise has 


nany pressure i ngineering 


Printed Circuit 
Aluminum foil ivai le w 


Sound Film 
dths, 1 
foil: avai 


Magnetic Tape 


ill width 


Lead 


Copper 
< lt ae 8 
foil: available a widt 

S . with 

he 


thesi i 1uge and specificatior 


VUPTOUOTEUSSS ESOT OT ETS 


SPECIAL INTRODUCTORY OFFER 
EAAF conduc Protective foil lac 
quer, Write 
booklet many diversihed 


applic itior 


tors 
flux, $5.00 


the 


aluminum foy 


illustratit 


MODERN 
ADHESIVES & 
ELECTRONICS, INC. 


402 Garden Bivd., Garden City So., L. 1, N.Y. 
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PHASE METERS 
DELAY LINES 
COUNTERS 


* Type 405 precision—Accuracy +'4°, 
tivity 0.3 v rms, no amplitude 
8 cps to 100 ke 
Type 205 and Type 205A—Accuracy 0.1 
of dial reading 100 ke to 15 me 
0.01 v rms 
Type 202—10 cps te 
phase angle vector 
voltage 
Phase angle counter 
000, 00001 cps to 1000 cps 
Continuously variable delay lines with incremen- 
tal time delay less than 8xi0 second. Time 
jelay continuously adjustable from 0 up to 1.2 us 
Step variable delay lines—Total time delay 2 
to 20 us. equal input and output impedance 
Tapped delay lines—Custom built fixed and va- 
riable delay lines meet all JAN specifications 
Plug-in decimal counter—Speed (00 ke and | me 
Time interval counter universal 
counter and frequency counter 


ADVANCE 
ELECTRONICS LAB., INC. 


451 Highland Ave. 


sensi- 
adjustment 


or 1% 
Sensitivity 


900 me, used for measuring 
sum and difference of two 


accuracy +1 count per 100,- 


* Passaic, N.J. 
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For product information 
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(Continued from page 355 


later. The signal 
power input to the 50 ohms is the 
same as the available signal power 
100 
r + 10-5 
00 


discuss this error 


LLW 
‘ 


Since r 
an 


are so designed that 
increase of r, increases V, pro- 
the available signal 
power is always ! uw for any switch 
position 


and r, 


portionally, 


On the output side of the transis- 
tor amplifier, the ac millivoltmeter 
is connected at the 500 ohm tap when 
the switch S, is at position 1. Since 
the load at this switch position is 
1000 ohms, the actual power in the 
load is 

2V 

Y 4V" 

1000 
where V is the millivoltmeter 
reading in volts. The meter tap will 
change proportionally with the 
change of load There- 
fore, the meter reading remains the 
same as long as the power in the load 
is the same. The power gain of the 
transistor amplifier is then 


, 


ac 


resistance. 


G in db 10 log 10 log 8V2 103 
Pp 

9 + 20 log V db 

is volts. A chart is made to 

give the power gain in db vs. V in 


millivolts as shown in Fig. 4. 


where V 


Discussion 


The error existing in such a power 
gain meter is contributed by many 
factors. These are now investigated 

1. The introduced due to 
neglecting the change of V, due to 
loading of 1 be calculated 
follows: The maximum ratio of 1 


error 


can as 


follows: The maximum ratio of 1 
occurs when switch | is at position |] 


Therefore, the maximum error is 


occ 
,SS 


10 

or the actual input signal power is 
0.4 db less than the assumed input 
powel 

2. The introduced due to 
mis-match of input impedance by 
not using the conjugate complex im- 
pedance can be studied as follows 
Let the actual input impedance be 
r -+- jx, the total impedance will be 


error 
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Why HARTFORD 


, oe 


It 


or 


P| 


, re 


AIRCRAFT RADIO CORPORATION'S 
R-30 ADF RECEIVER 


The Hartford Pyrex Glass Balls you see 
in the capacitor assembly gang diagram have 
important multiple functions that could pro- 
vide the answers to similar problems with your 
product. Hartford Pyrex Balls are specified for 


the following reasons — 


@ Dielectric constant of 4.9 at 60 cycles 
@ Ability to withstand shock 


Surface smoothness of balls within 8.0, 
R.M.S. important to both mechanical 


* 
In. 
and electrical operation 
Dimensional uniformity of balls within 

0005” important to critical air space in 


function of receiver 


Coefficient of thermal expansion of 


0.00000184 In./In./ F 


if 


tainers 


your product requires precision balls, re- 


or bearings made to your specifica- 


tions consult Hartford Engineers —- and 


specify Hartford quality. 


tforcd 


PRECISION BALLS ¢ 
BEARINGS 


HARTFORD STEEL BALL CO., INC. 


Jefferson Avenue, West Hartford 6, Connecticut 
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The 


assumed input power is 


\ 


« 


The experimentally measured va- 
riation of input impedance with fre- 
of 


grounded 


quency of junction transistors 


either grounded-base or 
emitter with a resistive load shows a 
phase angle which attains a maxi- 
about 50 Hence for 
transistors the observed 


relative 


mum value 


junction 
X 


maximum value to 1 


ut 
will be about 1.2 


» actual input power will then be 


\ 


QQ + 5 34 
The possible error is about 
AG 

Therefore, worst conditions, 
the input 1.08 db or 
than the assumed value 

3. The error introduced due to the 
can be studied by 


unde! 


power less 


1S 


discontinuity of r, 
the 
deviation 


possible 
the input 
It is clear 


investigating largest 


percentage of 
impedance value from r, 
that the largest percentage deviation 
will occur when the input switch is 
in position 1 or 2 and when the input 
impedance is 75 ohms. The deviation 
will be 33.3 The 


power will be 


actual input 


TI 


case 


1erefore the possible error in this 
1S 

AG 
The 
less than the assumed value 
4. The error 
steps 1s important 


at 


actual input power 1s 0.11 


due 


to change of 1 


in at low fre- 


quency because these frequencies 
the output impedance of a junction 
If the out- 
than the 
stance provided in this 


be 


output 


transistor is fairly large 


put impedance is larger 


range of! resi 


then tl 
However if 
the 


maxX 


1 errol can 


equipment 


fairly high the 


within resistance 
the 


be 


1S 


impedance 


range provided imum pos- 


sible error will the S Tor 


3, that 


same a 


1S, 


when switch 
Under thi 
0.11 


1 
position | or 


ion, the 


output 
power is than the actual 
value 
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DON'T BUY A 
CHEESEBOX 


When You Buy a “Do-It-Yourself” 
Speaker Enclosure Kit 


uld be 


assembled enclo 


j osure sht 
finest fact 
build your 


make sure 


g 1 as the 
When 
a 
has 


don't end 
that the kit you buy 


you up 


cheesebox 


a se f 


the eatures 


p 5 Ay 


All Wood Pre-Shaped 


dit nd t { { i ri \ 


mt j 
sembdtly ¢ 


Crchial ¢ 
S.E. combi 


1 | 


. “Decor-Coustic” Design 


eri 


Model KEN-15—> 


or most of the 
Speaker Sy 
it oh 
Net Price $4 
Similar to Mode! KED 
inting board is | 
for all 12” speakers. Also for m« 
way PSE 
sure measures 


KEN 
Model KEN-12 


except that n 
" 19° 


M 


combi 


Me D lode } 


eS 
manual suf 
each k 


If you're interested in a lifetime of musical enjoyment 
learn more about magnificent University ‘“KwiKkits 


-@- 


KERS, 
Ave. White 


t 
able 


LOUDSPEA INC. 
= “7 nsi Plarr LN 


Kwikit 


‘ 


Please send me valu 


Select °/,; Hardwood Cabinet Plywood 
r d ( P 


3. Speaker Mounting Board Flexibility 


\ 


plastic 
molding 


INJECTION 

20 machines 2-20 oz. 
COMPRESSION 

96 presses 25-500 tons 
TRANSFER 

17 presses 25-300 tons 


Typical Custom-Molded Parts 


i 


INSERT 


MOLDINGS 


Ae 


Plastic 
Hermetic 
Sealing 


ENCAPSULATION 
EMBEDMENT 
POTTING 


For individual Components or 
Entire Circuits 


CIRC 


All standard Epoxy and 
special compounds. 


MATERIALS PROVIDED 
TO MIL & JAN SPECS 


BOONTON 
MOLDING CO. 


BOONTON.N. J. 


DEERFIELD 4-4400 
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Power Gain Meter 
(Continued 


Orn 


from page 357) 

5. The loss in the parallel tuned 
tank circuit depends entirely upon 
the Q of the inductance, therefore a 
high quality coil is required. For in- 
stance, let the Q of the inductance 
be 100, the effective Q of amplifier 
be 15, then 


100 15 
0 on 1.4 db 
100 


The operation of this equipment is 
rather simple. The transistor is first 
connected in the desired configura- 
tion on the three binding posts pro- 
vided. S, is then switched to the 
corresponding transistor connection 
Switch S, is switched according to 
whether the transistor under test is 
npn or pnp. Adjust r, and r, to give 
proper dc bias current I, and bias 
voltage V 

Adjust the signal generator to the 
desired frequency and a signal volt- 
age of 100 mv. Then, set switches S, 
and §, until the millivoltmeter on 
the output side reaches a maximum 
reading. For frequencies below 100 
KC, it is usually not necessary to in- 
sert a parallel tuned tank in the col- 
lector circuit. For frequencies above 
100 Kc, if a more accurate power gain 
reading is desired, insert a high Q 
tank circuit into the 
vided 


terminals pro- 
Adjust the variable capaci- 
tance to peak the output meter read- 
ing. It may be necessary to adjust 
switches S, and S,., again after the 
insertion of the tank circuit 

The millivolt 


be converted into power gain in db 
from the chart 


meter reading can 


Fig. 5 shows the variation of the 


available power gain vs. frequency 
of a junction transistor measured by 


the equipment above 


TABLE | 


All the resistances listed below are '/,-watt 
noninductive precision resistances. The resistance 
values for switch {| are: 


Switch 


Position r, ohms 


5.0 

7.07 

8.65 
10.0 
11.17 
12.25 
13.23 
14.14 
15.8 
18.7 
22.35 
27.4 
31.6 
38.7 


oO PON OF Bwn = 
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alfax is revolutionizing 


HEXZA graphic recording! 


ALFAX PAPER HAS MADE POSSIBLE 
CONTINUOUS, DIRECT GRAPHIC RECORDING 
WHERE PREVIOUSLY PHOTOGRAPHY OR 
SECONDARY MEANS WERE NECESSARY. 


ALFAX MAKES POSSIBLE: 


© Simplified, rugged recorders 
© Continuous, adjusteriess recording 
@ New fields of recording techniques 


ALFAX ELIMINATES: 


® The problems of—ink flow, capillary 
action, humidity, and drying 

@ The need for complicated equipment and 
delicate adjustments 


The dynamic range of this one universal Alfax 
Type “A’’ Paper provides a whole spectrum of 
tone shades at writing speeds from inches per min- 
ute to miles per hour. Using electronic signal out- 
puts of radar, sonar, on-off pulses and facsimile 
transmission to record directly on Alfax, you can 
get 19 tone shades instantly responsive to even a 
tiny amount of current passage. The recorded im- 
age is absolutely permanent, non-smudging and non- 
bleeding, and can be copied without further prepa- 
ration or processing 


Write for new 
With Alfax’’, 


neering 


booklet. “Recording 
to Alfax Paper and Engi- 
Company, Westboro 3, Mass. 


Alden Adjusterless Recording Equipment — 
Anticipates All the problems in Traffic and Mo 
tion Studies—and Output from Electronic Detec 
tion Devices—to High Speed Idea Transmission. 


The universal abilities of Alfax Paper has made 
possible the development of a complete line of 
simple, rugged recorders having only one or two 
revolving elements as their entire mechanisn 

Alden adjusterless recording techniques built into 
these recorders enable you to explore the new 
horizons opened up by Alfax, while insuring vou 


fullest utilization of Alfax characteristics 


BETTER CONTROL OF PROCESSES AND OPERATION 
ALFAX IN INSTRUMENTATION - 


Simple Alden Fact 
Finders monitor from 2 
to 30 operations simul- 
Alden Flving 
Spot Recorders cap- 
ture faithfully by direct 
visual recording the full 
output of electronic de- 
tection devices 


FASTEST—MOST ACCURATE MEANS OF COMMUNICATION 
ALFAX IN FACSIMILE TRANSMISSION 


Alfax Paper, Alden Flat- 
copy Scanning and the 
Alden Adjusterless Re- 
cording Techniques pro- 
high-speed fac- 
recording 


taneously 


Automatic Curve Plotting 
with Alfax 


vide new 
simile systems 
that are the most accu 
rate means ot communt- 
available today 

transmit anv Weather Map recording 
copy at low or high speed with Alfax 
to one or several record- 
ers simultaneously in the same building or 
thousand miles away 


cation 
Scanners 


Write Alden Electronic and Impulse 
Recording Equipment Co., Westboro 10. 
Mass. for “‘New Horizons in Recording.” 
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luse ROHN 


communication 
and 
micro-wave 

towers 


featuring these 
special advantages 


®@ Self-Supporting from 50 feet 
to 66 feet or up to 200 feet to 
300 feet when guyed! 


@ Hot-Dipped Galvanizing 
Throughout — Finest Protec- 
tive Coating. Also available in 
weather-resistant double-coat 
enamel 


@ Easily and Quickly Erected. 
Towers are in 10-foot sections; 
two workmen can erect a 60-foot 
tower in only two to four hours! 


@ Excellent Design and Work- 
manship — both proven thor 
oughly through the i of time 
— thousands of Rohn installa- 
tions! 


@ Economically Priced — Saves 
you money because you can buy 
just the right Rohn Tower to fill 
your requirements 


@ Variety of Rohn Sizes and 
Models: No. 6 with 1214” tri- 
angular design for 
up to 120’, 50’ self supporting; 
No. 20 features 14” triangular 
design for heights up to 160’; 
No. 30 has 18” triangular de- 
sign for heavy duty use; the 
No. 40 for extra heights up to 
300 feet or for extraordinary 
wind or antenna loading — self- 
supporting to 66 feet! 


guyed heights 


GET COMPLETE INFORMATION, 
PRICES AND CATALOG. WRITE, 
PHONE OR WIRE FOR 
NEAREST SOURCE OF SUPPLY 


ROHN Representatives coast-to-coast 


ROHN Manufacturing Co. 


i 116 Limestone, Bellevue 
Peoria, Illinois 


“Pioneer Manufacturers of TV and Com- 
munication Towers of All Kinds.”’ 
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TABLE Il 


The resistance values for switch 2 are: 


Switch 
Position 


Caonounaewn= 


10 
WW 


Other components are 
r 11.3 ohm 4 w 


precision 


non-inductive 
Me ny ee 10 kilohms 42 
bon film 
10k, ! 
25 k pot 
30 mh RFC 
AFC 


0.02 uf 


rbon 


5 henry 
eG € 
parallel w 

DPDT 

DPDT center open 

10 ma fuse 


ceramic in 


ith 2 uf paper 200 v 


illy clsed jack to mon- 
irrent 


norm: 
itor base ct 
m d.c. milliammete1 


References 


Eddy-Current Bridge 


Continued tron page 107 


nearly perfect reflector. Since cali- 


bration has been done, as a rule, by 
the substitution of known sar 
the 


ured is small. 


nples 


, 
error tor any conductor meas 


Circuitry 


A circuit based on these 
1s shown in Fig 3 The 
statically 
a termination for the 
The 5687 
resonant frequency, 


principles 
electro- 
shielded driving loop forms 
driving line 
drives the system at its 
adjusted by ca- 
ble patching. Loop current is 5 amps 
The ac plate supply produces a half- 
bursts of r-f. A crystal 
rectifies the stepped up loss 
which appears on the 
adjacent to the oscillator 
pulse from the 6AL5. Adjustment of 
dial to equalize 
heights of loss pulse 


sine-wWwave 
diode 
signal, then 


scope 


the potentiomete 
the 
lator pulse corresponds to a resistive 
page 360) 


and oscil- 


Continued on 
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ONLY 


666 


CARDIOID 
DYNAMIC 
for TV and BC 


OUTPERFORMS ALL OTHERS 
Combines ruggedness of single 
dynamic element with new 
principle. Eliminates pick-up of 
ambient noise, 
reverberation and equipment rumble. 
Uniformly smooth response 40 to 15,000 
cps, laboratory controlled. Highest 
front-to-back discrimination 
Virtually no proximity effect. Output 
55 db. E-V Acoustalloy diaphragm. 
Blast filter. Detachable clamp-on 
swivel stand couple r. We ighs only 
11 oz. 74" x 1% a 
gray. 20’ cable. 50 ohms 62 )— 
Readily changed to S|, 
150 or 250 ohms wy ’ 
Model 666 Microphone. List $255 
Model 366 Boom Mount. List $40 
Model 300 Stand Coupler. List $10 
Model 420 Desk Stand. List $20 


Normal Trade Discount Applies 


acoustic 


unwanted 


*E-V Pat. Pend 
Write for Catalog No. 120-L66 


Elche Voice 


BUCHANAN, MICHIGAN 


use inquiry card on pages 209-210 


Now! 


A LOW COST 
BRIGHT RHODIUM 
PLATING PROCESS 


for electronics and 
electrical components 


a 


a 


~ BRIGHT 
RHODIUM 


“PROCESS 


At last a long sought 
rhodium plating process 
which provides all the de 
sirable characteristics of 
rhodium plus many exclu- 
sive features which makes 
it particularly suited for 
electronic and electrical 
component manufacture 


Sel-Rex BRIGHT RHODIUM 
deposits are mirror bright, 
resistant to tarnishing and 
corrosion, have excellent 
conductivity and reflectiv 
ity. Produces a hard sur 
face that is exccilent for 
siiding and wiping electri 
cal contacts where light 
or heavy pressures and 
low contact resistance are 
required 


EXTRA! Sel-Rex BRIGHT 
RHODIUM offers ASC 

Automatic Stress Compen- 
sation — a_ special 
technique which counter- 
acts the high stress char- 
acteristics inherent in 
conventional rhodium 


plate 
SalRer 
a 


\\ 
\N\ 


Sel-Rex BRIGHT 
RHODIUM used 
extensively in 
following 
products 


Printed Circuits 


Connectors 


Wave Guides 


Sel-Rex Precious Metals, Inc. 


229 Main Street ° 


Sel-Rex Precious Metals. Inc 
229 Main Street, Belleville 9, N. J 


e 


tHOD 1IUM 


Belleville 9, N. J 
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The 


recorded as 


balancing operation potenti- 
the 


resistance of the 


ometer setting is 


relative surface 
sample 

Good shielding is 
tween the 
circuits, 


be- 
driving and the pickup 
since the pickup voltage is 
orders of magnitude 
For 
doubly 
advan- 
head pro- 
unbalance, 


essential 


perhaps five 


less than the oscillator voltage. 
than a few feet, 
coaxial cable is 
Vibration of the 


varying 


runs greater 
shielded 
tageous 
duces a reactive 
hence rigid construction of the in- 
strument head is essential. 

The 
troduces 


into the 


in- 
nonlinearity 
circuit, is used here because 
of its With this note, 
Table II is presented. All the data 
shown were taken with the circuit of 


> 


Fig 3 


although 
appreciable 


crystal diode, 


simplicity 


The samples were not cleaned 
films but 
condition with the ex- 
OFHC copper 


to remove surface are in 
“as received” 
ception of the stand- 


ard 
Instrument Heads 


Fig. 1 shows the circular loop head 
head 
driving line 
Peet On the 
circular model, the bucking-loop ad- 
justment The lin- 
equivalent of a 


described, and also a linear 


design. In each case, the 


is electrostatically 


handle is visible 
has the 
bucking 


ear model 
fixed and a vernier 
adjustment is provided remotely. An 
O-ring seals the to the 
test atmospheric 
hold it 
valve 


loop, 
linear head 
that 
used to 

The 


may be 


surface so 
pressure may be 


firmly in position and 


vacuum onnection noted 
to the signal lines 
the 
scanned, and of 
The models 


diameter 


extending parallel 


Dimensions are chosen on 
bases of area to be 
maximum frequency 
and 
and 


audio frequencies 


shown have active 


length respective ly of 0.75 in., 
well fron 
100 mc. Upps 


where the 


perform 
frequency limits 
loop dimensions ap- 


tha quarter wave le ngth 


Copper-Clad Steel 


Fig. 2 shows prepared sur- 
0.050 in 
-212 steel 
sting showed 
1es the 


operations, 


Some 
faces of copper-<¢ lad steel, 
OFHC ASTM-A 
0.450 in Initial te 
the stock surface 1.4 tin 
Machining 


dent in the 


copper on 
thick 
stand- 
d loss evi- 
uppe1 set of samples, 
0.001 in steps 
0.003 in. or 


show 


were carried out in 
All the Si 


more stock 


amples with 


removal conduc- 


a few percent of the 
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AUTOMATIC 


Tape Scheduled 


TESTING with 
the New LAVOI E 


‘ROBOTESTER) 


SY 


ELECTRONIC 
EQUIPMENT 


SETS UP ENTIRE TEST 
WITHIN HALF A SECOND 


Actuated by a simple punched paper tape, the 
Robotester eliminates the cost and bulk of 
special program boards, “black boxes” and 
sample units...does away with tedious hours 
of preparation. Tapes are easily duplicated or 
punched on the job for multiple and remote 
testing. Compact, light weight. 


SPECIFICATIONS 


Measurement: DC resistance. 

Range: 0 to 10,000,000 ohms in 1 ohm steps 
or + 1%, whichever is greater. 
standard resistors are + 1%. 
Tolerance: 5%, 10%, 20% with limits of 
either “smaller than,” “+,” or “greater than” 
selected internal standard. Will reject ail re- 
sistance values outside standard tolerances. 
Any of the three tolerance values and three 
limits may be selected on the tape for any 
external measurement, and successive tape- 
programmed measurements need not have 
the same tolerances. (May be “mixed” 
series of measurements.) 

Number of measurements: Between any 
two of 240 points, or over 57,000 possible 
measurements per set-up. 

Speed: Approximately 120 measurements 
per minute. 

Dimensions: 20” wide x 13'4” high x 18” 
deep (overall). 

Weight: 90 pounds 


Internal 


ina 


MORGANVILLE 5, NEW JERSEY 


REPRESENTATIVES 

A. Reagan Co., Albany 8-5155 — ATLANTA, 
: astern Indu = al Instru ogee Exchange 7801 
BALTIMORE, ’ L. Taylo Belmont 5-9126 
CHICAGO, R. Edwar 4 Stemm, E Stebro ok 9-2700—DEN- 
VER, Allen 1. Williams Co., Main 3-0343 EUCLID, O., 
Eiectro Sales Associates, Redwood 2- 7444 FORT 
WORTH, Mitchell Speairs Co., Walnut 3-8811—HART- 
FORD, M.S. C , Jackson 2-5832 Los ANGELES, 
T. Louis Snitz bster 8-2074—MONTCLAIR, N. J., 
Louis A. Gar “any & Associates, Pilgrim 6-2 ee 
MATEO, R. L. Pfle ger Co., Fire de 5-113 
Testco, Mohawk -ST. LOUIS, Edwin I 
Jefferson 1-2075; Foreign: Ottawa, CAN., Cc mputing 
Devices of Canada, Ltd., Patky = 8-1761. N. Y., Frazar 
& Hansen, Ltd., WOrth 4-34 also SAN FRANCISCO. 
Exbrook 2-5112 
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This is a 
most complete 
FREQUENCY 
DIVIDER 
EQUIPMENT 


There are altogether 
37 different outputs 
divided as follows: 


100 ke 
ke 
ke 
ke 
cps 
cps 
cps 
cps 


—NMNePNIWWWNWw enn 


Model 115 


The outputs are through a system of 
double jacks allowing a selection between 
balanced and unbalanced output depend 
ing on how the jack-plug is connected 
All outputs are 5 volts across 600 ohms 
Total distortion less than 1%. The jacks 
are covered with snap covers to prevent 


dust and moisture from entering the units 


By means of a patch panel 26 lines ‘two 
wires) can be run out from the rack to 
remote points. Any frequency of the ones 
brought out to anyone of 
these stations by connecting the proper 


output to the line desired 


listed can be 


A Signal Failure Indicator unit causes any 
frequency that is not correct to be shut 
otf 


A Power Supply Unit furnishes 500 MA 
regulated D.C. current for the plate sup 
ply of the various units and 50 amperes 


6 volts A.C. for the filaments 


250 page Instruction Book goes with cach 
unit 


When our Model 110A Frequency Stand 
ard is used there are, in addition to the 
frequencies listed, available 1 MC har 
monics up to 500 MC, 100 ke harmonics 
up to 100 megacycles and 10 kc harmonics 
up to 20 megacycles 
We have over 50 
Frequency Standards. The most stable one 
is Model 110A which 
to drift over | 


different Models of 


is guaranteed not 


part in 10° per week 


ERNST NORRMAN 
Laboratories 
Precision Freq. Standards 


WILLIAMS BAY © WISCONSIN 
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standard. The center row of samples 
etched with 10° 
chloride solution for varying periods 
0.003 in. of 
must be removed to obtain a good 
conductivity at 40 mc. the test 


The optical appearance of 


has been ferric 


Again, about coppe! 
fre- 
quency 
the samples is quite unreliable as an 
indicator of quality in this 
Samples in the row have 
been treated with nitric acid, sand- 
blasted, and dipped in aqua regia 


case 


bottom 


Any of the methods of surface-laye 
but 
more 


removal 
blasting 
surface, presumably from increased 


is satisfactory, sand- 


results in a Loss} 
surface roughness 

Ferric 
steam cleaning has been adopted as 
the the 
and gives a surface with about 99 
the conductivity of machined OFHC 
copper, and an average roughness of 
63 to 125 win 


chloride etching following 


method of treating coppe! 


NULL 
DETECTOR 
(RECEIVER) 


Fig. 4: Eddy-current bridge schematic 


Manganin-Standard Bridge 


Fig. 4 is a schematie diagram of an 


eddy-current bridge using a man 


ganin standard for resistance com- 


parison. Two similar linear heads 
one for the 
to th 


erating on the manganin 


are used, sample and 


another, internal bridge, op 
Rotation of 
the internal pickup loop provides a 


dial 


to manganil 


balance, the reading 


resistive 
indicating loss relative 


For samples more lossy than mang: 


nin, attenuation can be _ switched 
into the loss signal from the sample 


Although the 


Continued on 


head major reactive 


page 362 


June 1956 


SANDERS 


Model 2 Phase 
Comparator 


...can be used as a 
modulator, 
demodulator 
or switch 


[hts compact, rugged comparator 
"1 


hermetically sealed in an inert gas and 


} 
packaged for mounting in a standar 


octal socket. Two full-wave bridge re 


used to Obtain a high degree 
and balance 
As phase sensiti\ 


ve comparators 
nits Can be use to measure the ampli 
respect to 


modulators 


y applications 


SPECIFICATIONS 
Frequency Response: 0 to S000 CPS 
Max. Reference Voltage: 120V. RMS 
Max. Output Voltage: + SOV. D¢ 
Dynamic Range: 46 db; Load: Max. 200K 
Min OK Input 
Impedance: Approx. 200K ohms with 
00K ohms load and 1:1 transformer 
Weight: 2 0z 


hry 
onms onms 


Size: 1” 


Write for data sheets to Dept. TT6 


Eddy-Current Bridge 


PRECISION CONALERT 


MONITORS 

ENGRAVING balance is built into the sample head 
ee | Ni e LRAD by proper geometry, a vernier ad- 

justment is provided locally. 
¢ PANELS The stability is such that 5° tem- 
e DIALS a ammaal perature variations in the sample 
¢ SCALES ‘ eS ie a can be followed. Linear head design 
¥ | permits reading loss along various 
directions. A particular set of sam- 
ples of 0.003 in. copper plating on 
re) ; : me steel showed a loss 3% to 5% higher 
3 ; , across grain than along grain. The 
grain reproduced in the plating was 
a regular set of parallel furrows pro- 

duced in a planing operation. 


(Continued from page 361) 


© Instrument Parts 


on Metal—Plastics 


Fail-Safe © 5 Channels 

Precision engravers since 1947, Low Cost ® Silent Monitor! Packaging 
Gray Pantograph Engraving Co., ring areas 
guarantees highest quality work, FCDA Approved (Continued from page 85) 
quick delivery, reasonable rates. Meets FCC Requirements 

Edge-Lighted Panels and requirements exist almost in the 
— ~ meet a MIL-P-7788. Effective as of Jan. 2nd, 1957— position of objective specifications 

or closest adherence to youl Enclosures of the above category, 


specifications, come to Gray. MANDATORY FOR OPERATORS Fig. 1,3 


SIO 3 (which included non-com- 
GRAY OF ALL RADIO TRANSMITTERS! mercial phonographs, record play- 
PANTOGRAPH ENGRAVING Co. ers, recorders, and similar items) 
\ F : ; : must at minimum protect the indi- 
>> «> —— . or complete information write: 


ert’ Se Binet vidual components against mechani- 

— | we ENGINEERING CORP. “ie . os 
' sas edt tend cal injury and enclose any current- 

! e oa . . ° 

a aa eee carrying parts which may involve 

200-A Washington St P. O. Box 72-F Palo Alto, California : 5 . 
Hoboken, N. J Poteau, Okla shock or fire hazards. All fixed 
capacitors, inductors, power-han- 
dling inductors and power-han- 


. MINIATURE EARPHONES and oi dling transformers are regarded as 
fire hazards, and must be _ indi- 
ALLIED COMPONENTS , 


vidually or collectively enclosed in 
for miniature radios, dictating equipment, a non-combustible case without 
hearing devices, toys, etc. such size or number of openings as 
may permit the propagation of 
flame. Non-combustibles have been 


+ He defined by tests as sheet metal not 
lla less than .015 in thickness, excepting 
rr al EAR LOOP magnesium alloy which must be 


TO HOLD over .080, and phenolic not less than 


EAR INSERT TO HOLD CONNECTING CORD EARPHONE EARPHONE lg in. thick, wood thicker than % 
EARPHONE 


“GRAY ™ 
"i a 


+ 


in., and only such thermoplastics as 
* EARPHONES MADE FOR ANY PARTICULAR IMPEDANCE DESIRED © re San Seen ey ee ee 
gation to be suitable. 
HAL-HEN company aia anati Rn enghan ney iia cad Thermoplastics are of course used 
for cabinets were capacitors are 
mounted within the protection of 
metal chassis and power transform- 
IMPREGNATING — POTTING ers are metal cased. Metal enclo- 
SEALING es HEAT CONDUCTING sures are required to be corrosion- 
DIPPING MOISTURE PROOFING protected. Any live part must be 


INSULATING ee - FUNGUS PROOFING “otecte > exte at it is 
semanas ENCAPSULATING protected to the extent that it is 


not touchable by tiny fingers during 

. i ’ operation or such servicing as the 

IWAKX }COMPOUNDS user might give the device—either 

Ce age Fs a behind a cover requiring tools to 

Standard compounds available from stock. ee supplied with a suitable 

Samples and specifications on request. interlock. User servicing means re- 

Modifications developed and produced to meet specific requirements. placing of such batteries, fuses, 

Information relating to your problem will enable us to make recom- tubes, pilot lamps, etc., accessible 
mendations. Write to without tools. 

BIWAX CORPO 3449 HOWARD ST. Generally a live part is defined as 

RATION SKOKIE ILLINOIS any point where open circuit po- 

tential exceeds 25 v., and currents 
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SUCCESS IS 
ALL ABOUT YOU 


at GENERAL ELECTRIC'S 
UTICA PLANT 


There's an air of success and vitality 


Light Mili- 


Equipment 


about General Electric's 


tary Electronic Depart 


ment that’s inescapable 


The demand for new ideas, new prod- 
ucts is tremendous . . the depart- 
ment is expanding to keep up with it 

. and engineering advancement is 
the order of the day 


Red tape, 
thinking are 


stuffiness and stereotyped 
alien here; and there's 
no place for the timid thirker or the 
follower.” But if 


engineer with a hunger for leader- 


‘born you're an 


ship, this is where you’re meant to be 


Starting Salaries Up to 


$12,000 


The res 
very doorstep 
of the 


attractive city of 100,000 at th 


satisfactior right up t 


Part of the enjoyment 
ob will be living in Utiea, =z 


way to the Adirondack 


THINK IT OVER—and if you feel 


your thinking matches the kind we d 


here, get in touch with us for more 


information about 
OPENINGS Now in: 


Communications 
Systems Engineering 
Electro-mechanical Development 
Transistor Applications 
VHF-UHF Techniques 
Digital Techniques 


Radar 
Weapons Systems 
Fire Control Systems 
Countermeasures 
Electro-mechanical Development 
Missile Guidance 
Magnetics Development 
Microwave Design 


Search Systems 


Also Openings 
for Technical Writers 
Send Reply to: 
MR. A. C. d’ HOOSTALAEREF 
Light Military Electronic 
Equipment Department 


GENERAL @@ ELECTRIC 


French Road, Utica, N. Y¥. 


Tele-Tech & ELECTRONIC INDUSTRIES 


of more than 5 ma. may be drawn 
through a 1500 ohm load. In gen- 
eral, the insulation must be able 
to withstand 900 v. tests, tempera- 
tures are restricted to under 90°C 
at any point on the overall enclosure 
or 65°C on thermoplastic cabinets 
Specifications are somewhat modi- 
fied by input wattages and voltages, 
details of which are found in the 
appropriate specification. Tests are 
also provided which may be used as 
guides to materials or constructions 
not fitting directly the prescribed. 
The endurance of radio receivers, 
even domestic ones, requires a little 
consideration of the effects. of 
humidity, temperature, and dust. 
With the introduction of portables 
having connective 
on plastic decks 


circuits printed 
(see Fig. 4) the 
problem has become somewhat more 
acute (the interlock for shock pro- 
tection of the exposed live printed 
wiring may be noted). In Fig. 6 is 
indicated the seriousness of the 
combined effect of dust and moisture 
on a printed circuit: the insulation 
resistance between two parallel con- 
ductors notably decreased, 
even though a coating of protective 
varnish has 
sample 


being 
been applied to one 
This problem has only re- 
cently been realized and while sev- 
eral types of coatings are being tried 
no recommendation can yet be given 
because of the limited amount of 
field reports. The results here indi- 
case the inadequacy of MIL fungus 
varnish for this Martin 
and Weinberg reported 
on the inadequacy of some styrene 
coatings, vinyls, 
epoxies tested 

5272A humidity 
coatings were 
all dropped to 
megohms but 
pressed for 


purpose. 
have also 
and 
MIL-E- 
When 
mils 
between 1 


phenolics 
under the 

cycle 
below 5 


said 
thick, 
and 10 

some hope was ex- 
epoxy if 35 mils on 
heavier 

It should be recognized that in the 
foregoing specifications the demand 
for protection is based upon pre- 
sumption not only of deterioration 
but inadvertent connection to 
sources higher than intended volt- 
age, or through line surges or light- 
ning. If a printed circuit is to be in- 
sulated by an overcoating, presum- 
ably this also will have to withstand 
the 900 v. test 

The problem of protecting printed 
circuits and general impregnation of 
wiring is discussed more fully be- 
low, except that printed decks, be- 
cause of low heat conductivity, have 
frequently been found to have tem- 
perature requirement exceeding that 
of insulated wire and eaual only to 
the problem of bare wire. 


(To be continued next month) 
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LOW and constant 
contact drop 


electrical noise 
HIGH 

current density 
LONG life... 


BRUSHES 
CONTACTS 
OLIP RINGS 


& Slip Ring Assemblies 


BRUSH HOLDERS, CONTACT ASSEMBLIES, 


BRUSH ASSEMBLIES bal 


E 
y 
USED EXTENSIVELY IN: 


SERVOS - GUN-FIRE CONTROLS 
TELEMETERING - ROTATING 
THERMOCOUPLE and STRAIN 
GAGE CIRCUITS - ROTATING 
JOINTS - DYNAMOTORS 


Wide range of grades available for standard 
and special applications. Call on our 40 years of 
design experience to help solve your problems 


OTHER GRAPHALLOY 
PRODUCTS: unique (oil 2 


free) self-lubricating Bushings 
and Bearings (applicable —450° 
to +700°F.; with expansion co- 
efficient half that of steel will not 
seize shaft at low temperature); 
Oil-free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes 


= 
f Sn, 


GRAPHITE METALLIZING CORPORAT 
1002 Nepperhan Ave. © YONKERS, NEW YORK 


CO Please send data on Graphotioy BRUSHES ond CONTACTS 
1} send deta on BUSHINGS 


NAME & TITLE 


COMPANY 


STREET 


city 


« 


w 
o 
a 


preted 


i Reliable Source for All 


TO. 
seen” escesese: 


peseneseecoesecce: 
TIT I itt. 


Insulating Compounds 


VARNISHES 
Insulating Varnishes 
Fungicidal Vornishes 


IMMEDIATE D 
Wide range of mesh" 
large Pittsburgh sto 


RESERPEGCESRRE SSR: 


# SPECIALIZING IN a oa deawes 


Extra fine precision- Sealants 


Cements 


woven meshes used Impregnating Compounds 
Polystyrene Derivatives 
in rest dwonit 
I 
T 


Melamine-Fortified Varnishes 
Phenolic Varnishes 
Isonel® Varnishes 


Varnishes to MIL Specifications 


eeeeecccesesst 
peaseececasese: 


easeeceseesset 


ye Cellulose Lacquers 


; SPECIAL COMPOUNDS 
rs Wire Enamels 
Wax Solutions 
Wax Sealants 
Rubber-Base Coatings 


insl=x 
SCHENECTADY / 


Products of the Schenectady Varnish Company 
and The Insl-X Company now available in any 
quantity to electronic equipment manutac 
turers through: 


Insl-x Sales Company 26 Rittenhouse Pioce, Ardmore, Pa 


voriety of weaves, with stainless steel and phosphor- 
bronze regularly woven up to 400 X 400 mesh. 


pees 
Seeeesessoscescoess 


tettttt+t ttt +++ 


FOR FAST SERVICE CALL OR\WRITE.... 


TIT 
seeasecseessace: 


Will this Component Solve a Problem? 
FORK OSCILLATORS 


for the most precise timing and frequency control 
FEATURES 


In Audio Frequency systems, the fork has advantages 
over other types of oscillators including crystals. 


e INTRINSIC STABILITY— 


superior at audio frequencies. 


» TEMPERATURE COMPENSATED ae ru > PLUGS & 


F P-506-CE—Plug with Cap 
e RUGGED MECHANICAL DESIGN Pages SOCK 
« STABILITY NOT DEPENDENT ON = 4/4 / ETS 
AMPLIFIER COMPONENTS / 500 SERIES 


Md . . l /\ . | 
(in recommended circuits ) Proven Quality! 


e STABLE OPERATION > we iY 
WITHIN 5 MINUTES r For 5,000 Volts, 25 Amperes 


S-506-DB per Contact Alterable by 


° LOW AGING RA TE ; Socket with deep Bracket circuit Characteristics. 


Socket contacts of phosphor bronze, knife-switch type, cad- 
SPECIFICATIONS mium plated. Plug contacts hard brass, cadmium plated. 
frequency stability . , Made in 2, 4, 6, 8, 10, and 12 contacts. Plugs and sockets 

J wy . polarized. Long leakage path from terminal, and terminal 
to ground. Caps and brackets, steel parkerized ([rust- 
4 ‘ proofed). Plug and socket blocks interchangeable in caps 
Ippm after temperature ; and brackets. Terminal connections most accessible. Cap 
equilibrium is attained + 5°C 7 insulated with canvas bakelite. 


. Long term drift less than 5ppm , Write for Jones BULLETIN 21 for full details on line. 
per annum after first 3 months. 


TIMES FACSIMILE | = Howarp B. Jones Divisiox 


CINCH MANUFACTURING CORPORATION 
Corporation CHICAG 24. ILLINC 


540 West S8th St., New York 19, N.Y. + 1523 1 St. N.W., Washington 6, D. C. . SUBSIDIARY OF UNITED-CARR FASTENER CORP 


+ 3ppm room ambient 
(no oven) 
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COMPLETE-PACKAGED . 


ol 
OBSTRUCTION LIGHTING CONTR 


ARM UNITS 
MP FAILURE AL 
goin 4 TELEPHONE COMPANY 


for unattende RaDiO-RELAY stations. 


MICROWAVE 


— by HUGHEY & PHILLIPS, INC 
— your most dependable source of 
Obstruction Lighting Equipment 
— the widest selection of Control & 
Alarm Apparatus in the Industry 


er cr 


- MODEL LC 2082 
For tw ght levels 


MODEL LC 2081 — for single light level 
MODEL LC 2083 — for three light levels 


r cenarate signal 
provide a separate gnal f 


Write today for infor tion regarding 


Manufacturers of 
300MM Code Beacons, Obstruction Lights, 
Photo-Electric Controls, Beacon Flashers, 
Microwave Tower Control! & Alarm Units 
Remote Lamp Failure !ndicator Systems, 
and Complete Tower Lighting Kits. 


Select METHODE for 
Quality in Quantity on 
these circuit types: 


® Single Side Conductor Pan 
els — for Economy and Sim 
plicity in Auto-sembly ond dip 
soldering 
* Two Sided Conductor Ponels 
For Compactness in applica. 
tions requiring minicturization 
ond involving relotively few feed 
thru connections 


* "Plated Through” Conductor 


Panels — For the complex circuit 
requiring @ large number of feeds 
thre connections with conductive 


holes to permit circuit cross-overs 


Or by the Hundreds with “QUAD-KAROS 


Corp. 


2021 West Churchill Street * Chicago 47, Illinois 


Tele-Tech & ELECTRONIC INDUSTRIES 
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Directory—Localizer Index 


University Loudspeaker I 80 South Kensic \ve 


White Plains N Y : WacLiné Precision 
Electronic Products 


Now Avai able 


Commercially 


Up-Right Scaffolds 1013 Pardee Berkeley 10 Calif 


U S Components 454 E 148 St New York 55 NY 
S Dynamics 1250 Columbus Ave Bost Mass 
S Electrical Motors 200 E Slauson Los Angeles 


U 

U S Electronic Research 1605 Lafayette Detroit Mict 

U S Electronics Corp 800 Slaters Lane Alexandria Va Famous WacLine military ele prod- 

U S Eng’g Div Litton 521 Commercial Glendale Calif . ‘ ay 

U S Gasket Co 600 N 10 St Camden 1 NJ BGIS GEE BONE 4 ole tor use in your 

U S. Gauge Sellersville Pa commercial or military products. WacLine's 

U S$ Radium Corp 535 Pearl St New York 7 NY srience in manvufact 1. products ¢ 
S Record's 1347 $ Capitol St Washingtor pc pes penance ries alndtasentpAing 

U S Relay Co 1744 Albion St Los Angeles 31 Calif rigid government spe Gtions and tim 

US Testing Co 1415 Park Ave Hoboken NJ chedules assures the finest qu ty corm 


U S Time Corp 500 5 Ave New York 36 NY 
Utah Radio Prods 1123 E Franklin Huntington 
Vacap Corp 1905 Summit Ave Union City NJ 
Vaco Products 317 E Ontario St Chicago 11 II! 
Vacumet Inc 1009 W Weed St Chicago 22 III 


ponents and excellent 


ind 


Vacuum Tube Prods 506 S$ Cleveland Oceanside Calif 
Valco Mfg Co 4700 W Walt St Chicago 51 I! 
I cr Com 808 Marilyn Culver City 
iston M 


Riss 


anity i ect ll A 
Vapor Heating Corp A Ii 
Varflex Corp 512 W Court St Rome NY 
Varian As t 611 H e W Pal it Waveguide test component adapters, 
5 probes, slotted line mounts, dummy 
A R oads, attenuators, and special assemblies 


For band applications, from ‘'K 


Direct-connected types for RPM indication 
and 


controlling speed of electric 


flat 


motors, 


processes, etc. New pancake design 


hy features non-protruding axial de- 
RA 2 N Lp > R a sign 
44 diameter and 


special 


Adaptable for motor sizes from 2” 


arger 
~ 


tie won 598 , 
Wane se one Geant ADJUSTABLE SPEED fm I : 


Vari-L Co 432 Fairfield Ave Stamford Conr tr 
Varo Mfg Co Ine & Schvttiy Division 2201 Walnut A-C DRIVES os 
Street Garland Texas 


AN St i. 
- ae 


Induction motor units with closely- 

regulated, variable speed, for constant 

. torque applications. From 0.1 oz to 50 

RLINGTON - >t lb.-ft. torque capacities. Adaptable to ex 
; plosion-proof or hermetically sealed de 

signs. Remote indicating and controlling 

optional. Can be adapted to a large va 


riety of applications with close tolerances 


and wide ranges of speed 


Vector Electre 352 San ando Los Angeles Calif Have a Problem? Let WacLine engineers 
Vectron Inc 1611 Trapelo Road Waltham 54 Mass help solve it. Our complete staff and 
laboratory facilities are at your disposal. 
a 
Waeli 
a Ure... 
35 SOUTH ST. CLAIR STREET 
DAYTON 2, OHIO 
Veeder Root Inc Hartf c 


PO Box 222 Hawthorne NJ 


Vemaline Products C 

- : Manufacturers of Speed Control Systems—Dummy 
Ventr me Cory 11 W 4 St New York 36 NY Loads—Microwave Components—Test Equipment 
Vergon Specialties N Plainfield NJ —Photographic Equipment—Medical Equipment 
Vesto Co 1916 Clay St N Kansas City 16 Mo 
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IMPEDANCE 
COMPARATOR 


FOR 
LABORATORY 
AND 
PRODUCTION 
IMPEDANCE 
TESTING 


Tests Resistors, Condensers, Inductors 


Percentage Deviation From Standard 
Read On Large Meter PRICE 


Rapid Response — No Buttons To Push $299 00 
High Accuracy And Stability F.O.B 


Self Calibrating — Requires No NEW YORK 
Recalibration When Changing Ranges 


SPECIFICATIONS 
Bridge Supply Volts 2 volts 
Component Voltage At Balance....1 volt 
Frequency .. . Either 1,000 C.P.S., or 10,000 C.P.S. 
Full Scale Ranges . + 5% +10%, +20% 
Component Test Ranges: 
Resistance ---5 ohms - 5 megohms 
Capacitance - - - 50 mmf - 20 mfd 
Inductance --- 100 microhenry - 80 henries 
Power Supply --- 105-125 volts, 60 C.P.S. 


Representatives in Principal Cities 


INDUSTRIAL TEST EQUIPMENT CO. 


55 EAST 11th STREET ¢ NEW YORK 3, N.Y. 


FRONT LOADING MULTIPLE 
HEADER BOBBIN WINDER 
Adjustable Length 


Up to 4 heads easily 
handled by operator 
without shifting position 
Each head winds random 
wound Bobbin Coils, So- 
lenoids, Repeater Coils 
or Resistors up to 214’ 
long and up to 4” OD 
Each head individually 
motorized and easily 
portable 

Exclusive time-saving 
convenient front loading 


Note extreme compactness 
spindle faces operator 


INDISPUTABLY... 


the world’s best 
microphones , 


~ 
American Dept TT 


Etre. Inc. | 7 Park Ave. 


, Ask about the 


Write for com- 


plete detoils New York 16, N.Y 


MR. PROMOTABLE ENGINEER 
to $10,000 


We need a couple of junior engineers 

who are ready for heavy responsibilities. 

We are expanding in electronics, need 

top talent and will pay tep prices. 
Write, in confidence, to: 


Box TTé-1 


Tele-Tech & ELECTRONIC INDUSTRIES 
Séth & Chestnut Streets 
Philadelphia, Penna 


Winding traverse infi- 


Write for new 
nitely adjustable—no 


62-page catalog 


cam changing 


Up to 7000 RPM winding speed. Exclusive features: 1) Slow- 
start eliminates wire breakage. 2) Extra economy positive 
stopping magnetic brake. 3) Instant automatic brake release. 

Other time-saving features: 1) Instant re-setting automatic 
counter. 2) Faster gear changing—gear box handily located 
on top of head. 3) One motion by operator re-sets counter and 
starts machine—starting switch located directly opposite 
counter re-set lever. 4) No oiling necessary—all parts auto- 
matically lubricated. 5) Tension conveniently mounted below 
spindle 

Increase production, lower costs, lessen down time with 


Model 314-AM 
GEO. STEVENS MANUFACTURING CO., INC. 
Pulaski Rd. at Peterson, Chicago 30, IIl. 


The most complete line of coil winding equipment made 


(Advertisement) 
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aR 


——— 
a 


(PHILADELPHIA 


We moved our 


headquarters 
to 


Philadelphia 
on May 28th 


Our new address is: 


Tele-Tech & 


ELECTRONIC INDUSTRIES 


CHESTNUT AND FIFTY SIXTH STREETS 
PHILADELPHIA 39, PENNA. 
SHERWOOD 8- 2000 


DEPARTMENTS 


© Editorial 


@ Circulation 


© Sales 
© Production 


© Business 


A CHILTON PUBLICATION 
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MUCON 


SUBminiature 
CERAMIC 


available in a full range of 
ceramic dielectric materials for 
temperature compensation, 
coupling, by-pass, filtering, etc. | 
in capacitance values from 

’z mmf. to 0.2 mf. 


MUCON simplifies your 
miniaturization program 
with custom-engineered 
ceramic capacitors 
economically designed 
speedily delivered 
small quantities - 


"versatility: 
da 


“ 
4 


standoffs 


ribbon leads 


ome G— specials 


i 
for SUBminiature capacitors that 
meet ALL of YOUR space re- 
quirements consult MUCON. 


CORPORATION 
9 ST. FRANCIS STREET NEWARK 5, N J. 


Tele-Tech & ELECTRONIC INDUSTRIES 


Directory—Loealizer Index 
Vibration Research Labs 97 Lake Ave Tuckahoe NY 
Du:ham Ave Metuchen NJ 
97 Glenford NY 
Mo 
Rockwell St Chicago 
ins Ave Cleveland OQ 
Victor Electric Wire & Cable 64 Ackerman Clifton NJ 
Victorlite Industries 4117 W Jeff Los Angeles 16 Calif 
Victory Eng'g Corp 117 Springfield Rd Union NJ 
Vidaire Electronics 576 W Merrick Rd Lynbrook 
Video Accessory Mfg Co PO Box 223 Tulsa 1 Okla 
Video Corp of America 229 W 28 St New York 1 NY 
Videocraft Mfg 5720 W Armitage Ave Chicago 39 III 
Videon Electronic 902 E Michigan Indianapolis Ind 
Viking Electric 21343 Rosco Canoga Park Calif 
Viking Instruments Inc E Haddam Conn 
Viking of Minn 3520 E 43 St Minneapolis ¢ 
Vinson E R 1401 Middle Harbor Rd Oakland Calif 
Virginia Electronics River & B & O RR Wash 16 
Visual Electronics 500 5 Ave New York 36 NY 
Visulite Co 423 Broome St New York 13 NY 
Vis-U-All Corp 311 E 79 St Chicago 19 Ill 
Vitro Corn of America 261 Madison New York NY 
Vitramon Inc Box 544 Bridoenport 1 Conn 
Vitroseal Corn 709 E 106 St Indianapolis Ind 
V-M Corp 280 Park St Benton Harbor Mich 
Voraline Co of America Old Savbrook Conn 
Vokar Corroration Dexter Michigar 


Victoreen 


NY 


Minn 


oc 


Volkers & Schaffer 444 2 St Schenectady NY 
Vo'kert Stamrings 222-34 96 Ave Queens Village NY 
Valta Mfg Co 2154 N Halsted St Chicago 14 Ill 
Voron & Co George 835 N 19 St Philadel; hia 30 Pa 
Vierlean Elacteie Coy S@ HUnlten St Norver ae < 
Waage Electric Inc 726 Colfax Ave Kenilworth NJ 
Wabash Metal Products Box 305 Wabash Ind 
Wac Line Ine 35 S St Clair Davton 2 Ohio 
Waco Inc 2032 Broadway Santa Monica Calif 

| N Neet A PI f 
Walkirt Co 145 W Hazel St Inglewood 3 Calif 
Walsco Electronics 3225 Exrosition PI Los Angeles 
Walser Automatic Timer Graybar Bldg New York 17 
Walter Lee Chemical 564 3 Ave New York 16 NY 
Wang Labs 37 Hurley St Cambridge 41 Mass 
Ward Leonard Electric Co Mt Vernon NY 
Ward Products 1148 Euclid Ave Cleveland 15 
Warren Corp 21 Hanse Ave Freeport NY 
Warren Wire Co Pownal Vt 
Warrick Co CF 1964 W 11 Mile Rd Berkley Mich 
Waterman Products 2445 Emerald Philadelphia 25 Pa 
Waters Conley Co Rochester 1 Minn 
Waters Mfg Boston Post Rd Wayland Mass 
Waveforms Inc 333 6 Ave New York 14 NY 
Waveline Inc Passaic Ave Caldwell NJ 
Weathers Industries 66 E Gloucester Barrington NJ 
Weber Aircraft Corp 2820 Ontario St Burbank Calif 
Webster-Chicago 5626 Bloomingdale Chicago 39 III 
Webster Electric 1902 Clark St Racine Wisc 
Webster Labs 5225 W St Charles Rd Berkeley Ill 
Webster Mfg 242 Shoreline Blvd Mill Valley Calif 
Weckesser Co 5259 N Avondale Ave Chicago 30 III 
Weinschel Enn’g 10595 Metropolitan Kersineton M4 
Welch Connectors 520 Morino Los Angeles 49 Calif 
Welch Mfg W M 1515 Sedgwick St Chicago 10 IN 
Welco Mfg Co 225 S 3 St Burlington lowa 
Wells-Gardner 2701 WN Kildare Ave Chicago Ill 
Weltronic Co 19500 W 8 Mile Rd Detroit 19 Mick 
Welwyn Int'l 3355 Edgecliff Terr Cleveland 11 Ohio 
Wenco Mfg Co 1133 W Hubbard Chicago 22 Ill 
Wen Products 5806 Northwest Hwy Chicago 31 Til 
Wesbar Stamping Corp West Bend Wisc 
Westberg Mfg Co 144 S Coombs St Napa Calif 
West Coast Electronics 5873 Rodeo Rd Los Angeles 
Western Coil & Electrical 215 State St Racine Wise 
Wes ern Coil 2989 Middlefield Rd Palo Alto Calif 
Western Electric Co 195 Broadway New York NY 
Western Gear Corp 2600 Imperial Hwy Lynwood Calif 
Western Gold & Platinum 589 Bryant St San Fran 

cisco Calif 

Western Insulated Wire 2425 E 30 St Los Angeles 
Western Int'l Co 45 Vesey St New York 7 NY 
Western Radiation Lab 1107 W 24 St Los Angeles 
Western Sound & Elec 8 ) Milwaukee Wis 
Westinghouse Electric 2519 Wilkens Ave Baltimore Md 
Westinghouse Electric Corp Metuchen NJ 
Westinghouse Electric Corp Electronic Tube Division 
PO Box 284 Elmira NY 


Ohio 


5 ¢ 
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(Continued on page 370) 


June 1956 


For product information 


Another PRESTO 


precision instrument 


omar FRERIERCT S 
sacacwave seconoanr FERN 
are 


& “we 


Model 100 


M:S:°F-S 


The Presto Model 100 *Microwave 
Secondary Frequency Standard is a 
versatile, inexpensive test signal 
In the laboratory or on 
production test bench, the Model 100 


together with microwave 


generator 


receiver 
and auxiliary signal generator, will 
provide rapid measurement of fre- 
quencies from 50 to 11,000 mc, with 


+ .005% accuracy 


The Presto Model 100 will 


perform functions of expensive 
primary standards 
calibrate standard signal 
generators 

establish standard frequencies 
calibrate and align receivers 
test radar or microwave 
installations 

provide markers for panoramic 
displays 


This unique and valuable instrument 
weighs only 8/2 pounds and comes com- 
plete with 4 foot RG-58/U cable with 
UG-260/U connectors, Presto XH 
microwave crystal holder with Type N 
male plug and 8 foot power cable. 


Price: $265.00 f.o.b. Paramus, N. J. 


Write for complete information and 


specifications. 


2570 


RECORDING CORPORATION 
Specialty Products Division 
Poraomus, New Jersey 


use inquiry card on oages 209-210 
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INTERNATIONAL BUSINESS MACHINES 
CORP 


ADVANCE ELEC NICS N 


INTERNATIONAL RECTIFIER CORP 


AIRCRAFT-MARINE PRODS.. INC 


INTERNATIONAL RESISTANCE CO 
AIRCRAFT RADIO CORP A A t 


AIRPAX PRODUCTS CO 
ALDEN ELECTRIC AND IMPULSE c 
EQUIPMENT CO., ALFAX P CK CO / 74 JENNINGS RADIO MFG 
ee) ! Cc 29 
co NC JONES, HOWARD B 
ALLEN BRADLEY CO ‘ F ee: x se A JOHNSON CO., E 


ALPHA METALS j E IEE 
E MOT J-V-M ENGINEERING 


LECTRONIC 
AMERICAN ELITE 
M LECTRO-VOIC t 359 KAAR ENGINEERING CORP 
AMERICAN LAVA CORP ; A A KA g 
KAHLE ENGINEERING CO 

AMPEREX ELECTRONIC CORP mn Tr AGvtT 
A KEARFOTT CO 
AMPERITE CO., INC A y—West A 
FACTORY ENTERPRISES 4 KENNEY & CO., D.S 

AMPEX CORP FARNSWORTH ELECTRONIC 


KESTER SOLDER CO 
AMPHENOL ELECTRONICS CORE 4 FREED TRANSFORMER CO KIP ELECTRONICS CORP 
ANDREW CORP A Mort ty 
A , KLEIN MATHIAS & SONS 
>»p SC] io: 1: INCET Aq c 
AP LIED § ENCE CORP OF PRINCE GENERA On -O KNOWLES ELECTRONICS 
ARNOLD ENGINEERING CO., THE ENERAL EC 5. Co K a ELECTRIC Me Cc 
y , >EN L ELECTRIC re) 3 YL \ . re) 
ARTOS ENGINEERING CO acces oti es A R f 
A k 2EIN L c U 
EVICES, INC o 
ver ; GENERAL ELECTRIC clink: cae wee 
v7 rN LAVOIE LAB 
FENERAL HERMETIC. SEAL LOCKHEED AIRCRAFT CORP 


7ENERAL RADIO CO 


GOODRICH, B. F., SPONGE PRODUCTS DIV 
A P M : MAGNECORD, INC 
cc 7RAPHITE METALLIZING a Art 
( CORP A k MALLORY & CO., P. R 
>RAYBAR ELECTRIC CO a Aitkin—k 
BIRNBACH RADIO CO., INC A M MARK PRODUCTS CO 
, ‘ GRAY PANTOGRAPH ENGRAVING CO 362 A Advt 
BIWAX 367 S N A MAXSON INSTRUMENTS CORP 
BOMAC LABS INC 8 9 3 RAY RESEARCH o E Advtg 
, . g MEASUREMENTS CORP 
BOONTON MOLDIN SUDEMAN CO & ; 
A A ’ Ag R MELPAR, INC 
BOSTON INSULATED WIRE & A M. B + V 
R METHODE MFG. CORP 
BURNELL & CO., INC HAL-HEN CO fa ; Rodkin Advt 
M PRESSES — MICRODOT DIV., FELTS CORP 
BURROUGHS CORP i ¢ A . g, . 
4AYD ROTHERS OF N 
HATDUS E oe N MIDLAND MFG. CO 
BUSSMANN MFG. CO bf vi A R tt kK & 
HARTFORD STEEI LL CC } 
TART ROR EL BA co MODERN ADHESIVES & ELECTRONICS, INC 
MOTOROLA, INC 145 
CAMERA EQUIPMENT C¢ : 5 eee oe hoc 
A Mk HETHERINGTON. INC ' MUCON CORP 
CHATHAM ELECTRONIC : s 
‘ HEWIETT-PACKARD CO 
CHICAGO TELEPHONE : 
5 HICKOK ELECTRICAL | 70 4 NATIONAL VULCANIZED FIBRE CO 
CHILTON CO K se \ Mck Advtg 
CINCH MFG. CORP HUGHES AIRCRAFT C 51, 12 NEELY ENTERPRISES 


CLEVELAND CONTAINER CO ) “ HILLIP . : NEW HERMES ENGRAVING. co 
|PPARD INSTRUMENT LAB., IN ? ‘CO 1, UN 60, 6! NORRMAN ERNST LABS 
RADIO CO 
)LUMBIAN CARBON ( ‘ ONAN, D. W. & SONS, INC 
MMUNICATIO SCE 5 2 ANA STEEL PRODUCTS CO OSTER JOFIN MEG co a 
CONRAC, INC. . 207 DUSTRIAL TEST EQUIPMENT CC 
CONSTANTINE ENGINEERING LABS. CO Sl SALES CO , 4 PERKIN-ELMER CORP 


CORNING GLASS WORKS STITUTE OF RADIO ENGINEERS PHELPS DODGE COPPER PRODS. CORP 


CROSS CO : 34 NTERELECTRC ICS 5 PHILCO CORP 16, 17 
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TECHREP DIV 


ARIZONA, CHAMBER SPRAGUE ELECTRIC CO 


STACKPOLE CARBON 


POLARAD 
POLYTECHNIC R 


INC 
NO 


RADIO CORP. OF AMERICA 


RADIO MATERIALS CORP 


RADIO RECEPTOR CO., INC 


RAYTHEON MFG. CO 


RELIANCE MICA CO 


RESISTANCE PRODS 


ETRONICS LABORATORY 
9 ARD LEONARD 
ROHN MFG. CO basi 
f INSTRUMENTS, INC R 
, WATERMAN 
RAYMOND ROSEN 
NC CORP 
A R INTERNATIC 
SANBORN CO TINNERMAN PRODUCTS NC 
SANDERS ASSOC., INC TOWER CONSTRUCTION CO 


SARKES TARZIAN, INC TRANSICOIL CORP 
‘Te 3 TRANSITRON ELECTRONIC CORP 


SEL-REX PRECIOUS METALS, It 


SHALLCROSS MFG. CO 


TRANSRADIO LTD 


SOLAR MFG. CORP TRIAD TRANSFORMER CORP 


SOUTHERN ELECTRON TRIMOUNT PLASTIC 
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Batter C 


Tele-Tech & ELECTRONIC INDUSTRIES + June 1956 


_ ELECTRICAL 
WIRING DEVICES 


Designed For Performance 
— ~~ and Economy — 
Oy TERMINAL BLOCKS (Left): Large line of 


molded, barrier type, in varied sizes, materials, 
and terminals. New “KLIPTITE” style (left 
bottom) with angled tabs made for AMP, self- | 
locking wire terminals, He 
TOGGLE SWITCHES (Below): Aircraft type, 
Single and Double Pole. Bakelite housing. Screw 
terminals or soldering lugs. One-hole mounting. 
DC, or AC up to 1600 cycles. 
POWER OUTLETS (Below, right): Smallest 
made for standard plug. Mounts from top or 
bottom of bracket. Soldering terminals or wire 
leads. 

Catalog No.14 Sent On Request 


West Instrument Corp 4363 W Montrose 4) II! 

a ; Westlabs Inc PO Box 1111 Palo Alto Calif 

— Westline Products 600 E 2 St Los Angeles 54 Calif 
: Weston Electrical Instrument 614 Freliuhuysen New 
ark 5S NJ 

Weston Labs Old Littleton Rd Harvard Mass 


Westronics Inc 3605 M Cart Ft Worth 10 Texas 
) ! ' My). fl Wheaton Co T C Wheaton Ave Millville NJ 
: ; he Wheeler Insulated Wire Waterbrry fonn 
: ’ ee ya Wheeler Labs 122 Cutter Mill Rd Great Neck NY 


Wheelock Signals Inc Long Branch NJ 


633-643 So. FULTON AVE. : MOUNT VERNON, N. a oe ; Whitaker Cable 1301 Burlington N Kansas City 16 Mo 


— | \ _ Ss) gs Westinghouse Electric Box 868 Pittsburgh 30 Pa 
& ¥ 
5 
KULKA | 


White Electron Devices Roger 4 Ave Haskell NJ 
White Instrument 203 E Riverside Dr Austin 4 Texas 
White & Son James L 374 Verona Ave Newark 4 NJ 
White S S Industrial Div 10 E 40 St New York 
Whitney Blake Co New Haven 14 Conn 

Whitney Metal Tool 110 Forbes St Rockford II! 
Whitso Inc 9330 Byron St Schiller Park Ill 


Whittington Purn 1126 Pose t Irdi n-volis In 
Wickes Eng’g 12 St & Ferry Ave Camden 4 NJ 
COLD CATHODE ting ERE RC a 
Wiegand Co Edwin L 7713 Thomas Blvd Pittsburgh Pa 
Wiegand Mfg 120 E Hawthorne Vallev Stream NY 
Wilco Corp 546 Drover St Indianapolis 21 Ind 
Wilrox Electric 1400 Chestnut Kansas Citv Mo 
Wilcox-Gay Corp 604 W Seminary St Charlotte Mich 
Wilcox Research Co 2506 N Ontario St Burbank Calit 


Wildberg Bros 742 Market St San Francisco 2 Calif 
7 Willard Storage Battery 1220 Huron Cleveland Ohio 
“CTO 0) f ti Williams & Co C K Easton ta 


Williams Ship Radio 4366 Mentone San Diego 7 Calif 


’ Willson Camera Co 1395 Lawrence Rd Havertown Pa 
... HOW to use the world Ss SUBMINIATURE Willy Guenther K G 1138 Mass Ave Arlington Mass 
j Wilmar Mfg 1110 Truman Rd Kansas City 6 Mo 
smallest, lightest coax ee ee ee a cee ae 
Wincharger Corp E 7th & Divsion Sts Sioux City Iowa 
j Winchester Electronics Willard Rd Norwalk Conn 
Write for our helpful free Broc lhe KP-96 is a high-gain i Ra Wied Tarkles Ga West Chester Pn 
illustrating the world’s only a, Winegard Co 3900 Srotten Blvd Burlinnton Iowa 
complete line of microminiature ie reap ee ' . Winkler Labs S225 N 20 St Phoenix Ariz 
CAlHOK ube 10 ime ae . Be Winrower 9 7 1 Ave E Newton Towa 
Coax Connectors, Cables, Tools i. trige counter and Hh) Winston Electronics 4312 Main Philadelnhia 27 Pa 
and Assemblies, including Ys) MEGOEXS : 
i 


Wirecraft Products W Brookfield Mass 
Mininoise® Cable to reduce erg transfer circuits Wire Strinrer 1721 Eastham Ave F Cleveland Ohio 


° wis : Wirt Co 5221 Greene St Philadetnhia 44 Pa 
self-generated noise 99%. Extremely rugged and W MC Inc 1753 N Damen Ave Chicago 47 Il 
in diameter ; Wolfe Co F C 3644 Eastham Dr Cr'lvor City Calif 
i Workman TV Inc 309 Queen Anne Rd Teaneck NJ 
World Radio Labs 3415 W Baw Council Bluffs Towa 
grid firing voltage i Worner Electronic Devires Rarkin TI! 
j Wright Electronics 15]9 MrGee St Kansas Citv Mo 
i Wright Eng’g 180 E Calif St Pasadena 1 Calif 
microamp., anode : % Wright Equipment 128 N Main St Mi'ltown NJ 
100-300, fast fir | Wright Inc 2233 University Ave St Paul 14 Minn 
00, tas nad Wrinht Steel & Wire Worrestar Macs 
light and dark, i ; Wright Zimmerman New Brichton St Poul Minn 


Warenhepk & Staff 292 NAH Aun Phi-onq 12 


rid controlled cold 4 


construction gives it 


), grid current 


igh efficiency energy S| Yardney Electric 40 Leonard St New York 13 NY 
transfer For data on ; Yellow Springs Instrument Yellow Srrings hie 


Yonkers Industries 28 Schon! St Yonkers NY 


KP-96 and other gas and } Zell Products 280 Main St Norwalk Conn 
vacuum tubes, write: | 4 Zenith Elecrtric 152 W Welton St Chirrng 10 Til 
i ay Zenith Ontical Lah 1940 Great Nerv Rd Coniarue NY 
Ki | . oe Zenith Radio 6001 W Dirkens Ave Chicano 29 Ill 
MICRODOT P E ectronics Corp. Zenhvr Mfg 201 Hindry Ave Inalevard 1 Calif 
1826 FREMONT AVENUE Stamford, Conn. Actual Size Zernickow Co 0 15 Park Row New York 38 NY 


WO. PASADENA » GOAN? Zero Mfg Co Zero Bidn Burhank 9 Clif 


Zoomar Inc 55 Sea Cliff Ave Glen Cove NY 
RISA oR a ere ae Z&W Machine Prods 30240 L>keland Wickliffe 0 


product informatio 2 Inqu card on pages 209-210 
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ANOTHER BOMAC FIRST! 
miniature C band magnetron... 


Bomac Laboratories, 9nc. 


Offices in major cities: —Chicago « Kansas City + Los Angeles * Dallas » Dayton « Washington + Seattle * San Francisco + Toronto Export: —Maurice |. Parisier, 1860 Broadway, N Y.C 


P logether. 


Coordination of equipment design requirements with tube, semi- 
conductor device, and electronic component design parameters 

. . coordination between the CA Field Engineer and the elec- 
tronic equipment engineer . . . this is the pattern of progress in 
the fast growing electronics industry. This is the pattern which 
contributes toward making RCA products the outstanding choice 
of equipment designers. This is the pattern in which the RCA 
2 Sor yi ions Ae ages alae - he is at your service. 


